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Connect Your Computer TO A 
Higher Intelligence 



CompuServe’s reference 
databases make you more 
productive, competitive, 
and better informed. 

Remember I ho last time you tried to 
get your hands on hard- to- iin<j facts? In 
a magazine article you read a year ago 
In a news report you newer saw Or in a 
table of data you didn't know existed. 

Imagine those facts |ustii few 
keystrokes away < m your persona E 
computer Through CompuServe, 

Your personal research center. 

Save tmiin, of research hy going 



slraight to Hie reference information 
you need in seconds. 

Access thousands of sources ol 
information in the areas o! business, 
finance, medicine, education, 
demographics, science, law, news, 
popular entertainment and sports. 

What you know can help you. 

Research an industry or company 
through articles, financial statements, 
and other sources Analyze an 
investment. Assist in a job search 
Follow market competition. Investigate 
a business opportunity 

(.’heck rfiaiarlemtire such as age, 



income, and occupation in any US. 
community For a geography rep >ri, 
a business plan, or a family mew. 

All you new! to access CompuServe's 
unlimited world of information is a 
modem and fust about any pen* trial 
computer. Visit ^ur computer dealer 
today To order direct, or for more 
information, call or write. 

CompuServe 

hiT5fnraCcnS(ir.™ K> to 202l£ 

WOO Adington CM* ftwt. OJwtsfi, On 

8GO-84 8-B 199 

In Ohm urel CivmIl OS 91* «T-0M 
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AUTOMOBILES 

26 Car Clinic 

Got a car question? We've got the answer 

32 inside Detroit 

New nose jobs for the 1 990 model year. 

38 Freewheeling 

Orrvrng the futurebircf from Pontiac. 

40 Imports 

1 989; A record- year for horsepower 

48 Long-Term Car Tests 

§jzmg up the Qidsmobile Calais, Mazda 626 4ws 
Turbo, Buick Regal Custom and more. 

53 Motown Muscle 

We sample Detroit's newest power players. 

70 Leans Tech 

Toyota plans a scj-fr assault on the luxury-car market. 

HOME SHOP 

30 Old House Restoration 

Restoring stained -glass windows 

75 Mastering The Router 

A woodworker's guide to the superversatiie router. 

60 Easy Does It 

Our armchair has soft cushions and adjustable back. 

1 01 The Better Home 

* Maintain your charn saw * Fix a loose spindle chair 

* Homeowners' Clinic ■ Appliance Clinic 

SCIENCErTECHNOLOGV 

13 Tec h Upd ate 

The latest in medicine, space, aviation, mfoiary- 

34 Science 

the new nuclear technology. 

Most Secret Fighter 

wraps are slowly coming off the Stealth design. 

ELECTRONICS 

42 El ec troni cs 

The first firmless, all- electronic camera for amateurs. 

46 Audio 

A new breed of modestly powered receivers is here. 

72 Videophones Conte Of Age 

Videophones have found a home Your Home 

BOATING/OUTDOORS 

2 2 Out doors 

Mercury Marine; 90 years in the fast lane. 

62 Eircbrealhcrjs 

These tunnel boats will cut a wake at 70 mph 

PHOTOGRAPHY 

58 Portraits 

Photography celebrates ns 1 5Dtn anniversary 
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The Domestics And The Imports 

New l ech nolog v and features lead tiie way as the new 
pickups battle thefr wav into the woods— and onto the 
highways 

Truck Tech: Th* Hardwire Wars Heat Up 

Here arc uw highlight* of new shitE-on-the-fly systems 
and □ trier technological developments for the 
rnodef yea/ 

1989 Pickup Truck Prices 

Our chart listt all the current 2x2s Lind 4 e4s from 
pickup manufacturers 
and the sticker price 
for each one 
ol them. 

Active Terrain 
Ttm m 

GMC's A'R 400 
with aarve 
Suspension shows 
what's i r 1 1 fie 
future for off- 
roadrng 
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EDITOR'S NOTES 



O T HAS BEEN perhaps the best- kept military secret since the atomic 
bomb. Its ''blackness" was dmust impenetrable. Even members of Con- 
gress had tried to uncover some hard facts on this black program from the 
Pentagon. To no avail. Indeed, the Air Force's so-called Stealth Fighter pro- 
gram was living up to its reputation. IL was invisible. To enemy radar. And to 
Americana whu, for one reason ur another, were curious about this mystery 
w eapon in the Air Force's arsenal. There was speculation that, not only was Lhe 
plane operational bu t that there was a whole squad run of them baaed in Tonopah , 
Nevada. Mean while, everyone from toy companies to computer sc^ft ware manu- 
facturers were capitalizing on the interest in the Stealth Fighter. Finally, after 
years of strict silence on the top-secret program, the Air Force wa* about tn an* 
nounce details of the Lockheed-built fighter on October 4, just as they had done 
some months earlier with the R-3 SteaJth Bomber. But then, something hap- 
pened- The press conference was canceled. But just the fact that the Air Force 
was preparing to release details of the piano confirmed its exist enee. And since 
those events took place, people involved with the program have been less reluc- 
tant to talk about it. As such, we arc able to bring you a comprehensive first re- 
port on America's most 
secret aircraft — the 
Stealth Fighter T'Gur 
Most Secret Fighter 1 ", 
page Gd). If 1 by some 
chance, the Air Force has 
released its information 
on the plane by the time 
Fve written this and you 
get this month's copy of 
Popular Mechanics, I 
hope you'll accept the in- 
formation contained in 
this month's cover story 
as what the facts were as 
of October 24, 19S-S, and 
our attempt to bring you 
the inside story of this 
fascinating aircraft, 
TTw Stealth Fighter: Air eady operational at toy itara* The fl l, ao 1 u t P fflst . 

eat cars we've driven in quite a while. That r s really the only way we can describe 
the new crop of maximum muscle machines coming out of Detroit for W. Auto 
Editor Tony Swan and Assistant Auto Editor Mike Allen pushed these modern 
inuficlecaro to the max to let you knew what makes them tick. The tire spinning 
begins on page 53. . You may have noticed the ad in last month's Issue 
(there's another in this issue) for the Popular Mechanics Great American 
Frontier Adventure To Alaska. If you've ever dreamed of seeing America's Last 
great frontier, this is the way to do it. Our trip ofTers features you simply wnnT 
get with any other tour. Plus, several of our editors will be along with you shai> 
ing the adventure. The PoHULAR MECHANICS Great Frontier Adventure To 
Alaska is shaping up as the trip of a lifetime. If you'd like to be a pan of it, check 
the ad in this Issue, . . , .Once again Iasi year, the top-selling vehicle in Ameri- 
ca wasn't a car. It was a pickup truck. It seems like everyone drives a pickup 
these days, from urban cowboys to suburban homeowners wdth things to haul. If 
you’re in the market, check oul ■‘Truckin’ 

W’ beginning on page 85, . . . inhere 's 
one power toed you must have in your 
home xshnp, it's the do-e very thing router. 

Our complete guide to this auperversatile 
tool's many uses begins on page 7f?, Check 
it out , h * Til next time. 
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Dual terminal construction 
means Champion" (its over 
90% of the cars on the road. 



Champion has a convenient 
pop-up handle. It's easy 
to carry and install. 



Easiest side terminal 
hook-up of any 
automotive battery 



Terminal configuration 
is one part molded 
into the cover. 



Champion uses automated 
terminal and intercell 
welding, resulting In greater 
battery reliability. 



Thicker grid wires improve 
battery performance, resulting 
in longer battery life. 



Ribbed case construction 
increases battery durability 
and resists vibration abuse. 



Champion delivers 
incredible power 
AsmuchasTOOCCA's 
in a group 26/70 batl 



An 
Inside 
Look At 
Guaranteed 

Poweil 



When you start with a Champion! 1 you're 
starting with guaranteed power and perform- 
ance. Champion delivers incredible cranking 
power. As much as 700 CCA’s in the group 
26/70 battery and a massive 875 CCA’s in Lhe 
group 34/78 battery. 

The side terminals are completely above the plates, eliminating 
acid leakage possibilities. The Calcium Pius™ grid alloy greatly 
improves charge acceptance and provides superior resistance to 
deterioration due to cycling and overcharge. Premium polyethy- 
lene envelope separators encapsulate positive plates on three 
sides, minimizing shorts due to separator alignment problems. 

And Champion has a guarantee that’s second to none in the 
Industry, If it ever fails to start your car during 

the first year of service, it will be replaced free of CHAMPION can buy Champion performance 
charge* Champion comes in a wide variety of the PERFORMANCE batteries, call F80Q-447-47W. 
sizes and power levels to fit almost any car, BATTERY! GN6 Incorporated 



truck or van on the road. Put a Champion in your vehicle and 
experience the confidence of guaranteed power. Champion, The 
performance battery. 

For information on where you 
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TOUGH ’89 BIG FORD PICKUP- 
AMERKA’S BESTSELLER. 



For the past U years, Americans 
have chosen tough Ford pickups 
over all others;" Aod tiiey're satisfied 
with their choice — because Ford 
has die highest percentage of repeal 
buyers of any full-size pickup!** 

Last year Ford’s F-Senes pickups 
beat Chevy again by a big margin. 

'I “hats truck leadership! Fords built 
aerodynamic, Hi-Tfcch and tough — 
and even better for 1989! 

BIGGER ENGINE, 

MORE TORQUE! 

F( itd's pickups offer a bigger standard 



Sis — with 10$ more torque 
than Chevy, V-S’s range from 
most powerful small gas V-8 to 
biggest diesel in any pickup. 

( )njy Ford pickups offer four 
multiple-port electronic fuel- 
injected engines. 'Alien properly 
equipped, some Fords are rated 
to tow a lLf,5tX)-lb. trailer. 

COMFORT CAB CHOICE 

( Inly Ford offers a complete 
range of cab choices. There’s a 
regular cab, SuperCab iuid 4 -door 
CrewCab — with single or dual 




rear wheels. The interiors of all Ford 
cabs are roomy and comfortable. 

BIGGER CARGO BOX, 
MORE PAYLOAD. 

Ford, gi ves you a larger, wider, 
deeper pickup box than Chevy. 





folds maximum payload exceeds 
Chevy’s for each series — up 
to 1,000 lbs. 

BIGGER VALUE 

Fords also come with standard 
equipment the Chevy OK doesn’t 
Features like AM radio with 
digital clock, cigar lighter and 
four gauge package. 

All big Ford pickups hive gas- 
pressurized shocks, standard - 
optional only on Chevy K15U0. 
Ford was first with rear Anti-kick 
brakes, aen dynamic styling, 
and 4x4 Twin Tractit in Beam 
independent front suspension. 
Automatic locking front hubs are 
optional on F-150 4x4 models. 

Now's the lime to buy or lease. 



SPECIFICATIONS 



EZINES 
J-15-hp I . UL EM Sis 
IKr. V Slll.m V.rt 
2HMip. ffl.tfl V-8 
1*) kj> 7: VI. KH V h 
Iwli hp ?:tLibnrJ 

F-ftrhttl iiJ [III k'.l| It. 

F-SurUfi I K-t fill 

lWtaiaBaiik 



cm 

Kbi^uLir 3-Man L'.sb 

hud .1 I fi-r: s-.ijn rCafa 
Kerri |-Dmir Ln-w Lab 
MAJOIj^ANUAtfL 
bQUJflMliNl 
IWcr brakes 
hmTtlctni 
fys,|H"i d 1 H ■ U.im-.nus'iHKi 
i lif-pntwrbcii dv «. k-. 
KkfdlTEmic radio & dork 
h.ik nv-iruon 1 1 1 . Li M i li 



TRANSFERABL E 
6/60 WARRANTY. 



Covers you and future owners, 
with no transfer cost, on major power- 
train comp* meats for 6 years (ilUHXJ 
miles, Restric t ions and deduct ible 



apply. Ask your ford Dealer fora 
copy of this limited warranty. 



BEST- BUILT AMERICAN 
TRUCKS 3 YEARS RUNNING. 

Based on an average of 
owner-reported problems in a 
series of surveys of 'Hl-'SK 
models designed ;md built 
in North America. At Ford, 

"Quality is job 1." 

"tiufiAfdon unkmcki yei u manutketur^rs' 
reported retail deli vrnes through Sep I. TKH 
1 ' h.L-fij i in 11 irtH Nt-w Oir And True* 

Buyer Sludy 




FORD PICKUPS 

BUILT FORD TOUGH 



ETTERS 




Perfect Place To Work 




Rolltop desk built by reader Hahn was Inspired by PM plan. 



E r VE always consid- 
ered a rolltnpdesk a* 
one of the most per- 
fect places to do correspon- 
dence and all types of 
work — writing c hecks and 
keeping track nf finances, 
maintaining files on every- 
thing from the home mort- 
gage to appliance owner's 
manuals. It can be set up as a 
complete office without even 
taking up a room in the 
house. My husband recently 
drew up his own plana [re- 
membering the rolltop you 
published sometime in the 
70s) and built the desk in his 
tapare time. He dimensioned 
the cubbyholes and pencil 
trays to leave enough height 
for hi ti typewriter and to in- 
stall a flush-mount light 
above it, I thought you'd like 
to see how it turned out, 

LILLIAN HAHN 
NEW RERUN, W I 

The roll top you remembered 
is the turn -of -the -century de- 
sign that appeared in PM*s 
Jan. 7 6 issue ffmge SO), It'$ 
now included in our “Plans 
and Ideas" brochure os PL- 
I 7116. Other readers who 
want la get organized mn or- 
der plans for the desk by 
sending $5 £5 to POPULAR 

Mechanics f Bax ioi4 r Ra 
div City Station, New York, 
NY 10I0L 




Sept, Bfl issue yu+tn Vetf ejection 
Include* a purr-out poster. 



Vette On 
Your Wall 

I wanted you to know that 
PM 1 * special Corvette sec- 
tion (“Happy Birthday, Cor- 
vette/’ page 58, Sept. ’88) 
was superb. A great job. 

FHEDSCHAAFSMA 
CH I EF ENGINEE K 
CHEVROLET MOTOR D1V 
WARREN, Ml 

I’ve been collecting the pest- 
ers you've boon printing in 
PM. The September post er 
of the Corvette Indy experi- 
mental ear in fantastic. Is it 
possible la get large, unfold- 
ed copies that would be more 
suitable fur framing'. 1 

JOHN SNORE K 
W00D5IDE.KY 

We re glad you like the post* 
ers. Right now, they're 
available only in the print- 
ed, folded format m the 
magazine, But we're lank 
mg into the possibility of 
reprinting them in large, 
2x3 ft I mill size. If enough 



readers wan t them , we ll do 
it. Write to Joe Oldham, 
Editor Jn-G hi ef t if you *d 
like to see the posters made 
available unfolded. 

Early Flyers 

In 'Time Mach me," (page 10, 
Gel, 'HH), in the M B> Year* 
Ago, October 1938” section, I 
was fascinated to read about 
Art Chester, who was called 
to hi* reward in a crush some 
years agu. hi the early '30s, 
Art had hia racer 
based here in Lan- 
sing at the Ford 
Airport. 

the old hangar 
where it was kept is 
now designated a 
historical building. 

Maybe other PM 
readers would like 
Lo see the photo I 
took of Chester's 
airplane parked 
just outside of the 
hangar. 

MaXtkinowskj 
Lansing, el 



Thanks for sharing with 
PM readers this glimpse 
bach into a fascinating time 
tn the history of aviation . 

Remembering 

Tucker 

Your "Freewheeling” col- 
umn (page 3{), Nov. '8H) 
kicked off with Tucker: The 
Man And His Dream" 1 and it 
sure brought back memo- 
ries. [ was at the Chicago 
plant the day the fii^t Tucker 
was shown to prospective 
dealers. In fact, 1 still have 
the badge required. It reads: 
Tucker 48— The Fi rst Com- 
pleleiy New Car In 50 
Years." Accardingto my log- 
book, it was on June 19, 1947 
that I flew a prospective 
Tucker dealer from Pontiac 
lo Chicago, car L m t ink 

Louisville, ky 

Listen Up! 

Your article rm antique radi- 
us [ J "OLdies But Goodies/ 1 
page 82, Oct. ’88) generated 
over lifl letters in t hree days! 
Unfurtunately. your article 
implied that we appraise, 
buy and sell radios, which we 
don't. Our membership is in- 
terested in preserving [he 
history anti apparatus of ear- 
ly rail in comm unications, 
JANE W. £ WILLIAM E, DESK 
ANTIQUE RADIO CLUB 
OF AMERICA 
DEVON. PA 




A moment |n hirtoiy, 50 years, ago: 

Afl Chester s plane rnJJs out. 




8 



POPULAR MECHANICS • .JANUARY 1 1989 





Publisher 

Danid J. Coleman 



Director Of Advertising 

Warren R. Schultz 

National Sales Manager 

William T. Duke 

Director Of Marketing 

Edward Vaqueru 



Advertising Offices 

New York 

£M West ^>Tth Si. 

New York, NY 10019 
Brian Hnxkrk’k. Now Yurk Manager 
(2L2) 64M135 

Edward W. Bato - (212) G4R3141 
Alfred R. -JiaPnnt - (212) ft|fl-:lvi2 
Timothy Fotumy - (£12) (49-3140 

Chicago 

I South Wetter Dr 
Ghittgu, IL 60606 
( 312 ) 9 H 4 -ai 90 

Alan R. Feny P Western Mnnager 
F. Lee Bishop - (812) 864-51® 
Daniel V. Kellner - (312) 9M-51S5 

Detroit 

2301 Wtttit Biff Beaver Rd 
Troy, Ml 43QB4 

Laurence C Lwitay - (318) 649-2BA1 

Donald C. Schuk - (813) 64^-£9R1 

Lot Angeles 

3000 Ocean Park Blvd. 

Santa Monica* CA 9O40u 
IVnn II Jones - (213) 4SM®1 
Austin C. - (218) 450-tfSHl 

Direct Response Advertising 

224 ,57th £«. 

New York, NY 10019 
Bud Gilbert, Manager ■ (212) G49-313U 
Eton Nrnmata - (212) (49-3143 



Bmfnm Manager 

Ajmc* P. MaiLLaro 

Production Akruqer 

Lori EUu'ad 

Advertising Production 

PatrwiiL A. Tanner - (212) 649-3 134 

Classified Sales Manager 

Sophie Gronowicz - (212) 649-3IG7 

Reader Service Department 

Norah J. Golad, supervisor 
224 West 57th St., New Yn*, NY 10019 
{2125 G4941SB 



I'uhlisht'd by Hit I Irani i'uciKjrHliun: 

Frank A toHMefc Jr., Pfcteklenl 

I'!>i!-r|ik|ih A. Ht'ahtf, I'halrinur 
i ! jlhn-rl C. JUlaii n-T,. F'n^irli nl , M ^ LhvL-ikm 

1*. BflhH'iAiarB, Era Vm- F^H-.iili nt 

Kirhim K. Drrrw. Kihlif’hinj; >. 'un-ukaiit 



H)l h llLAR WECJUMCS i> |‘,iMi:-F.i il rnuntfijM hv Lh- 
|[raxsL C'urpjraLiim, Slab ki^'hLn Avrtilu-, Netf Vitfk. NY 
[HUH, ir.K.A. Frink A lli-nriupk Jr , SVL'siiSirvI; kanrinL]ih 
A. Ih-antf, i’hainTLan Hinry L. L.iptaru, Virf-IVimlilrtil 
FUd Spcrfiify- Erfwin A- I^wh, Vipp-IWsidfliil nncl Tn'a 
Hitrar. Ht-ani Kli«xl(w« Iririmn: Gilbert l\ Mm.tTVT. 
I’jnklnit; L5. dji/jf* MaJin'nlHjrj;. Eraiddn Vh.T- 
I'rc^Kbut; K linrhwt hnnk, KxnnCivr VtrelYrMiknt; 

Beef J. Green, Ebowti Vli hiitiHli Hurt F. 

Hillrr, EriTuti^r Via: Krai id uni, { i< r mTul MoiIiluci.t: Stuy- 
niihiiit J EVOtj-^tt, E.Ki'futkVif 5 - Virs-rnidrtonS ; Tnamap. J. 
HudiL'H, Via-Pre^lmi. s R«hu lent ComtrollcT, IWikl 
J. E i kt* nun, Vicr J J n!*nknJ fur IV-pular ML'chunira. 



inter national KnirinNS: Caribbean. MEXI- 
CO, MH ! T1EKHN 1 1 K M IS 1 1 1 1 K it K 



AS A SEIIVHE TU HEAULltS Itojwliu- >-h 

jniiliLivhi^- nd wrfwirthy prqdurta, Li-c hruqui-s utkJ srirnLiJi? 

aJnl I^H-hnnli^toil (Je^rki[iinefilH, Put lu pe**ifck- vatM-bop 

in Lht quality and r'lrslLlmn nf nmU rials ahd Vrtduniiulu|l_ 
I'lifiiijur Mi < h.Liii'.:- rj.nrriiL iL^nimi Ti ^y-rL-iitiiliLv far firaper 
aJtplKAlkfl .rf WthlllqiM^ nr prap^r *n^| KiJi- fiLTuXirjni-n^ iJ 
iiu.ii'jlYrluTi iJ pirul-ji'L> nr rradL'i'-lAilll lirojiflr lrr p jkili>i 

friwi pisw tmhlwhtd ip tlii^ magmew. 




because there is no better value, 



From Engine and VW 
Models Available 



The gteai tookg oi the lull size 1937 Jaguar SklOG reproduction speaks ter iiself. But the 
quality of this owner -built classic is more than skin deep. 



;V Authenticity: All distinctive chrome 
features are custom reproduced 
iyX Assembly Ease: No w&lding. fiboi- 
glassing or fabrication of parts 
needed for assembly 
_Vf Kit Completeness: Kit packages 
from Antique & Classic include 
$1 ,000.00 more in standard 
components and features than 
comparably priced kits 
See lor yourself whal real value in an 
owner-buili spodscar can be 

1952 XK 120 Reproduction also available 



call Toll-Free 1-800-245-1310 

lOulaid? U.S. phontiCHIect 1-71* ^ 11fl7| 
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INCREDIBLE 
HOW-TO! ( 



DiacQ¥#rhijibdiedaorrT,ar- jjiLi Fll gR v 
fldunrial na^dbook^ Chaptrdudis, 

■ep'-nls. n^d u^vfliely piCi'Sbed (ESJpSvjv^ 
pswrp on grtusuai lecbn^l eu&- - - 4 jj 'll 
ranging Ir^fP melting m«al to I _ Ufc Jff 
bgiding ^^ldmih inrd IrDrurlpctr- E ti ! ) 
plaiting tn bladhimtlhing Jj Wm ,■ 

You'll iflMiflBy ■» "ly mis is 
th$ most r^mflrh^bbi maiiQtifct 
bfwkslQjfl flv-Br' Wfl pr^Uy h*v* |Utf tine SechnnaJ how-to 
inlprrpjlrqn ypu'vfl bwn risking Ipr yea^l 
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irs * 1rLi ' dir 

m ■ nl i 1 |itfv f 
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> Build a 
:? Lathe! 



Melt 

Metal! 



Bu4d a iwkimsti i napar, toiling machine, J 

dn i "olu^y table and irxlexir^ head, a, -Ebeel m«4-al 
br-BMjt, and todra 1 Laarn hew to make a suiiace piato i'om 

KT^Ich arm USB rl la rsduild ysad mwhina *cois Fluid i«ia 
ll^vg flogna' Dnaqn slpjm finginan and bailaral 0uitd a 
w» ld*r> Mnkn you-’ own drel hd t?ip&. dia*. pnd 

millp and much morn Prnr,pnc3 and reclaim precuM^mDlafel 
MrL».ff t'irks and gloss-1 Much moral 



Lflarn hnjw ygu tan )T» 

torn an gkl pail and 

blower inlD a kiwoHl- V f Tftny 

furnau IhaJ malti alu 

rninum cans and 'scrap, pal matal. andbra^s Wo bull on* 
tor about SI 0 1 Uses grocory slora charcDoJ 1 Four cu=1am 
BltfJnQftl 

Build a Furnace to melt oast iron! Make aand meld», 

paflerns. a cupola lurnare. ch^f coal. OOHfl. and m Kh more. 



Lindsay Publications 



Write for 
a catalog! 

Wme to you? copy d Liodtay'* 
gianl T^hniqal Boak^ ealalpg 
Sond Si d 0 (ktS I Canada - 
S 4 . Ofi laruign .t m.n ; Qanl miai 
ciui WnLe loddrr tor a L-aukxj j -m 
afSer lhe bookt you need wMf 
Wrde(Mf*yF 



-JH 


, Box 1 2-0 W, Bradley IL 60915 

* f I Sand a calntogl fi* encksaed St .TO U.S £ 

1 1—J Cinada. {*4.WStdtf«igfi jirmailj 

■ Noma 




1 

a Srreal 


TBOMCAL 


■ Cty 


BOOKS 


1 Sr^ru Z-p 


i" — 


« 



-1 



9 



POPULAR MECHANICS * JANUARY 1 9 B 9 





Silent Stunts 

The motion- picLure industry 
was barely into its adoles- 
cence, but audiences were 
sophisticated enough to sjhjL 
i j crudely crafted stunt. In 
otir J anilary 1914 cover story 
we explored Lhe ways film- 
makers framed spectacles 
before the magic of special ef- 
fects, In one silent thriller, 
the airborne climax featured 
an escape from a kidnapper's 
balloon into a maneuvering 
biplane. The scene was 
filmed thousands of feet up, 
the cameraman's balloon 
tethered to the villain's. 



Water Walker 

The spark uf homespun in- 
vention has always lit Up oLir 
page^ p and never more 
brightly than during our ear- 
ly years. Case in point: this 
life preserver with hinged 
leaves that iet the wearer 
duck walk through the deep. 
The aluminum leaves folded 
to the calf during a forward 
stride ami deployed out ward 
when the leg swung back. 
The Ht. Louis inventor used 
the contraption to stride 
waist-deep through the Mis- 
sissijjpi as be gunned down 
unsuspecting waterfowl. 



POPULAR 

MECHANICS 



50 YEARS AGO: JANUARY 1939 



Flame Tamers 

As the nation bounced back 
from the Depression, a gas- 
gUKsling populace returned 
Texas to a bourn state — 
sometimes literally , when oil 
wells blew out. Wild-well 
damage control was our cov- 
er story 50 years ago. Teams 
of asbestos -clad spoiriulLst.s, 
operating behind tin heat 
shield s,, detonated nitroglyc- 
erin to snuff out or divert 41k 
ft. flafne geysers. Meanwhile 
others set to work with high- 
pressure dredging equip- 
ment and capping manifolds 
to salvage buried casings. 

25 YEARS AGO: JANUARY 1964 



Four On The Floor 

Power- mad auLo buyers 
snapped up .Detroit's of- 
ferings particularly the op- 
tional JOO-cu.-sn. engines. 
For our January cover story 
Imly chump Sam Hanks put 
four hot-engine cars through 
the paces at Willow Springs 
Raceway in Roeemond, Cali- 
fornia. The contestants: 
Ford Galaxie, Plymouth 
Sport Fury, Chevrolet Im pa- 
in Sport Coupe, and Dodge 
PolaraSOCt Despite the cars' 
different transmissions, 
steering and brakes, the ru- 
sial Ls were surprisi ngly c lose. 






Bfgfoots Daddy built fnr wading through Lhe 

Mon&Ler trucks areift a re^ bayou, rather I ban sLeam- 
cent phenomenon, as evi- rolling its lesser brethren in 
d e need h y 1 h is 1 r! 9- V i nt age the gladiatorial arena, 
stamper that tie com 
modated up to ID 13- 
in. -wide tires. It was 




SDI r 1 960s Style 

Cold Warriors learned that 
the Soviets installed a new 
anti ballistic missile eompk-x, 
I ktfl i Is cast f I « mhts u n Ih i ^ ef- 



fectiveness of the T'.S. Nike- 
7. i ■ lj r I c f i ■ n se s y s Lem a in I 
of strategic 
1972 
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SURGEON GENERAL'S WARNING, Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 



VANTAGE® 



UURAUGHfS 





Popular Mechanics proudly invites you to join us on 








ust imagine! 

You and 
Popular 
Mechanics on cop 
of the world! It’s true, 

PM invites you to 
reserve your place on 
The Great American 
Frontier: Alaska, 
including an exciting 
side trip to Canada's 
Yukon Terri tory. 

This is a VIP, 
behind-the-scenes 
trip rhar you can’t 
take on your own. 

Tliis is a program that 
only Popular Mechanics could 
make available. 

This unique travel experience 
celebrates Popular Mechanics’ 
special issue, "The American 
Adventure,” coming in May 1989, 
featuring extraordinary articles on 
the greatness of America hy nine 
distinguished Americans. 

Alaska is great in size, beauty 
and adventure. Now you can see 
and experience this Great Ameri- 
can Frontier on a program created 
especially for you — the inquisitive 
Popular Mechanics reader. 

It’s a trip you've only dreamed 
about! You’ll he in the land of 
Mount McKinley. The North Slope 
oil fields- The Trans Alaska Pipe- 
line. Tire Arctic Ocean. The Arctic 
Circle. The Klondike, The Yukon 
River, The Northern Lights. The 
Midnight Sun. Glaciers. Volcanoes. 
Vast wilderness. Salmon fishing. 



begin in Anchorage 
every Saturday 
in August 1989. 

To enhance your 
Great American 
Frontier Adventure, 
groups will be limited 
to about 40 pereons. 

The price of this 
one e- in-a-l ife ti me 
adventure is only 
$3,295 per person, 
double occupancy, 
plus air or cruise 
transportation from 
and to the "Lower 
4S” states. 

This trip offers very special 
attractions and a very special price. 
Therefore, program participation is 
exrremely limited. Please act now 
to assure your place on the Great 
American Frontier Adventure! 



For full details on the 
Great American 
Frontier Adventure, 
contact: 



Popular Mechanics 
c/oThe Hakins Company Inc. 
21! First Street 

Ho-Ho-K’»= W1(V7471 
201-‘rt:)'7*t£T 



Whales, Caribou and moose. The 
Alaska Railroad, America’s first 
line of military defense. 
Cosmopolitan Anchorage. 

ome join Popular 

Mechanics on the Great 

I I American Frontier Adven 

cure to Alaska and the Yukon 
Territory. Programs are planned to 



Rapuh-r Mi^hanie* ii 4 regmt-ftjd iradentarlt dr The Heam O^pciritiEm. Ail arrange mtnrs for the G near American Fronikl Advemurt arc being made bv 
The CtimptanVi which. ulrmg *irh i(* tuppHm nf Mivice*. kMildy responsible fin- all an^ngEnkcnis, including rransporTaiion and aceurnttiLadattons, 
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TECH UPDATE 




NEW YORK, NY— A major 
new avenue in health tech- 
nology is opening; merging 
therapy with telecommuni- 
cations to provide remote 
medical attention. 

Pioneering the trend, the 
Prr igr; im miible I in plan l n id e 
Med lent ion System was de- 
v eloped at Johns Hopkins 
Applied Physics Laboratory. 
Surgically implanted in the 
abdomen is a titanium- 
encased infusion pump 
packaged with valves, micro- 
pn ice aso r . cc j mm u ni c ati o ns 
coiIk and a it- month medica- 
tion reservoir. 

After surgery , the physi- 
cian uses a radio transmitter 
Lo program Lhe pump from 
outside the body, A patient 
can also control medication 
release using his own walkie- 
t alki e-size radi o- freq u ency 
programming Unit, For ex- 
ample, a diabetic could boost 
insulin output after a earbo- 
hyctratc-Hm meal. 

In an emergency 1 the phy- 
s Lei an can communicate with 
the pump Using a telephone 
transceiver that transforms 
rial a received from the physi- 
cian’s computer into radio 
signals. 

Addressing different lung- 
rliManvr i-mi-rgvNL'ir-. M.-.l 
phone Curp, has developed a 
trams L e lep h uni c d e fi b ri I la- 
tor. The device consists of a 
hr iefc ase- size ( lefl brill a tor 



hooked up to telephone 
equipment in a house, office 
or hotel. 

On experiencing chest 
pains, the patient or a 
witness opens t he ruse, auto- 
matically dialing the hospi- 
tal, and alerting a physician. 
The defibrillator pads double 
ns elect rocard iugi ’am (EKG) 
electrodes and transmit the 
heartbeat reading to the phy- 
sician. If electric shock is 
needed to restore normal 



heartbeat, t li e i loci or sends a 
signal that charges and fires 
the defibrillator, 

Medphotie is developing a 
cellular version as well as 
other remote-control medi- 
cal devices. 

Telephone therapy may 
side&tep several problems in 
health care, including the ac- 
celerating Costs of hospital 
care and the frustrating ob- 
stacles in providing emer- 
gency medical services. 



Palm-size pump, cut away to 
mow microprocessor with com- 
munications coih around perim- 
eter. Central hole recedes 3- 
month injection of medication. 



Ediltx Tim Cole 

Ass uarw ElMo- GrK'Ljrvry t Pope 
Conmtwjrcirs. Tom RFnfnwjn. 
MAt'Ftllon W'lh.im S*um 



Doctors Are Long-Distance Operators 




PHV5JC1AN1 PROGRAMMING 

PATIENTS UN !i 

PROGRAMMING 
\ UfWTt ,-<=* 



racho^IL^ 

TRANSMITTER 



TELEPHONE 

TRANSCEIVER 



TELEPHONE 

TRANSCEIVER 



Pump responds to radio signals from patient or remote doctor. 



Defibrillator can only be tired by 
a telephone signal. 
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Moon Base 
Made 



HOUSTON.. TX— Engineers 
and architects are proposing 
creaiive solutions la the prob- 
lems anlicipaied in conquer- 
ing Ehe Moon. Two concepts 
were unveiled recenlly at a 
conference sponsored in parr 
by NASA and the Lunar & 
Planetary Institute. 

A transportation system 
outlined by Houston engineer 
David Dan n@ mi Her would use 
electromagnetic forces lor 
landing as welt as lafceoff 

The Lunar Magnetic Ac eoL 
oration Device (LMAD) is es 
senti ally a 2- way ra i Jgun The 
bullet-shaped night vehicle 
would touch down on a 10- 
mile rod-shaped magnetic 
rail guided by a microwave 



-t 



LMAD vehicle lifts off rail, propulsion magnets disengaging as drive assembly befiow tar swings outward. 



landing system. Magnetic: 
migration between vehicle 
and rail would decelerate the 
Craft, and kmetic energy ab- 



sorbed during landing could 
be stored in a superconduct- 
ing electricity storage ring 
The system would eliminate 



fuel- storage questions 
Meanwhile, Saudi Arabian 
architect Yousef Hijazi has 
suggested using prefab self- 
erecting si rue Eu res to house 
lunar pioneers. Prototypes 
now accommodate pilgrims 
to the holy city Of Mecca. 

The concept calls lore muh 

lif lOnr dwelling tq uni old from 
a cylinder that opens after 
loud h down on the lunar sur- 
face. Sell-powered winches 
would wind in cables to lift 
each floor, while side panels 
and columns would swing 
down Irom ceilings to provide 
support A hydraulic looting 
mechanism would lend sta- 
bility, and pumps would Suck 
lunar soil into an inflatable so- 
lar-flu* shield that would en- 
velope the finished structure 
The dwellings would shel- 
ter early inhabitants prior to 
completion ol permanent 



Modular fl-s icty lunar shelters unfold from delivery cy Hnden wtE hgut heavy rnatfiinejy qr manual labor Mnon-ba&e si ruCtu res. 
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Gumming Up Oil Spills 



ST. JOHNS. NEWOL'ND 

L AN 1 1— { )vi -an t riu I k off t ho 

t’aniniian rapt have prevail 

that ll chewing i^mu 

ont in effe ctive in reducing 

the spreading action of nil 

Bjrilb. 

Niirmally a tackv, rubhfery 
tei ; * , pi >]yfso b u L y 1 e no — t he 
higrodieru that gives jjuniitsi 
“ob-w H — i,s ] ml corked under 
LTynut-nU' oumlitionK intu a 
Vacuum nozzle remove! treated 
Oil from surface waters. 



fmMlouTng pu wrier called 
ElimtoL 

Thr- fjowdor ta then blend- 
ed with -ofventH that allow it 
to dissolve in oil. 

< Ince disirihutod in a s|k]L 
1 1 ie [ n i wder cnoat os a snlut i i jn 

that, while st ill liquid. resists 
cl I s f jo rsion * Jue t c > the bond jng 
activity of thr long. colled 
p ■ ily iHohuty leto mnlect i los, 

1 loanLifi limes fur spills huvt- 
beon out ti.i 1 1 lie- tout h ■ if those 
for previous efforts. 
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Four-Way Door Hinges 



Free-Ranging Leisure Sub 



PASADENA, CA — Jet Propulsion Lab engineer? have de- 
signed a door that can be opened left or right, top or bottom. 

Mounted at each comer of the door frame is a slotted cup 
that receives a stemmed ball fastened to each door comer. 
When one side of the door is pulled, the two 
connector hinges on that side will pop 
fj'et\ and the door will swing open on 
the other side. The slots allow the 
kill to arc out of the cup. 




PLYMOUTH, ENG LA Nil 
— Design concepts found in 
military subs have been in- 
corporated inln this g-man 
civilian submersible, the 
Marlin SI. 

A 50-hp diesel-electric en- 
gine gives the sub an 8-knot 
surface speed, eliminating 
the need for a support ship. 
The engine recharges the 
electric batteries that power 
subsurface movement. 

In addition, a streamlined 
cowl covers the machinery 



that festoons most other sub- 
mersible?. The Marlin can 
cover substantial distances 
underwater by gliding be- 
tween power spurts. 

Inside, the pilot lies face- 
down on a sloping couch, his 
viewport angled dow n. A 
second crew member sits 
above at a conning tower. 
Relatively inexpensive tat 
$£€0,0001, the Martin could 
herald the emergence of the 
personal sub- 
mersiblt*. 




Four-way door, for Space Shuttle, opera regardleu of oriental Jon. 





Big Picture simulated by rear project Ion. 



off its Big Pictu re future-cock- 
pit concept at the F am bor- 
ough Air Show. 

The idea is to replace the 
entire instrument panel with a 
lOG-sq.-ifi. video display 
spanning the cockpit. Big Pic- 
ture would allow information 
from short- and long-range 
sensors lo be presented on a 
unified range scale instead of 
on separate monitors. 

The sensor data pops up in 
windows Overlaid on a con- 
stantly moving map. The pilot 
can customize the presenta- 
tion in flight, shitting informa- 
tion around with voice or 



touch commands. Instrument 
information would be relegat- 
ed to a head-up display on the 
helmet. Big Picture would 
likely be twinned with McDon- 
nell's Agile Eye helmet, which 
features a built-in sighting 
system that aims weapons. 

At ihe moment, Big Picture 
remains a flight simulator. 
Technology hasn t caught up 
with the need for a screen big 
and bright enough lo counter 
intense sunlight at high alti- 
tudes. The perfection of 
semiconductors that emit vis- 
ible-light laser energy may 
provide the needed push. 



Cockpit Looks Ahead 



NEW YORK, NY— The fast- 
changing world of cockpit 
technology continues to spin 
Out innovations for tomor- 
row's flyers. Newly devel- 
oped hardware will both dim 
and enh a nee a pilot's view. 

On the training side, pilots 
can use glasses developed 
by Instrument Flight Re- 



search to practice flying un- 
der instrument conditions 
while an instructor has an un- 
obstructed view. 

The glasses remain clear 
as long as the pilot is looking 
at the panel instruments, but 
ctoud over to a preset visibili- 
ty when the pilot looks out the 
window. A scud setting ran- 
domly varies visibility from 
zero lo the preset range, to 
simulate broken clouds on a 
final runway approach. 

A military version with an 
all-plastic visor allows pilots 
lo use the simulator while 
wearing helmets or eyeing 
head-up displays. 

Meanwhile, McDonnell 
Douglas recently showed 

CorttoWracfjLnO visual 

range in bad-weather 

ifmoLst or. 
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Laser Wind 
Sounder 

HUNTSVILLE, AL — Re- 
jwsuvhers .Li, Marshall Spu-c 
Flight Outer want to put a 
Inner anemometer in space. 

The light ile led ion and 
ranging (IMar) device would 
bmince infrared laser light 
off airborne purtideit. Anal y- 
sifi of re flee Led lighL would 
determine speed and direc- 
tion of winds and concentra- 
tion of sun [Molded particulate 
matter, 

The instrument rnuld be 
maun Led on the polar^orbil- 
tnjf Earth Observation Sys- 
tem i Eos» riialfrimip to track 
global wind circulation, or on 
the Space Station to Incus cm 
the tmpies and subtropics. 

Wind [ 1 1 drived from 

I i liar readings will replace 
atmospheric data obtained 
from fu nding balloons, 

Lidar will be particularly 
helpful in tracking poorly wp 
doratood ocean wind.-:. 
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World's Biggest Printer 

TURHANCE, CA— This 
high-s] ni-iJ | klJ t it-J-t-i printer 
feat urea rolling drums that 
measure l-l ft. across. Oper- 
ated by (’ompuler linage 
SysLems* Lhe printt'i' gener- 
ate huge Jidvoit images 
from photographic transpar- 
encies scanned and digitized 
by cnmpiiter 



mm 



MeqjprifUcf [be low | can prim 
on id mater la! strong enough to 
be towed behind plane 4 above). 



Lld^r uses circular tracking pM- 
iern eg obtain wind data from 
ground up io 40. 000 ft. 
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Mach-2 Business Jet Looking Inside The Engine 







SAVANNAH, GA— Gutf- 
strearn Aerospace in uutlin- 
bigrcquiittmcnts U ir % t tiuper- 
annic corporate jet to be 
mad v av tii liihle \ tf i!tN K L 
The HMKft.dmiig plane 
would have a deeply swept 
delta-wing formation with 
twin-canted vertical stabiliz- 
ers ami forward canards, 
Wingttpan would be 60 ft. It 
would carry 10 to 12 passen- 
gers anrl u crew of t wo. 

The primary obstacle re- 
mains t be elimi uutton of souk 



booms while flying over Lund. 
ttollfi-Koyce, which makes 
the Oly mpuM engines used I iy 
< lancarde, is experimenting 
with varUthltr-eyeiB jot cn- 
gini i s. These eligiui s w ejli 111 
ae l as turbofans at takeoff 
and during subsonic flight, 
reducing noise and fuel em- 
sumplion. 

At cruise speed*. the en- 
gines' hypasa outlets would 
close off and the plane would 
become a l unconle-iype tur- 
bojet. 



WASHINGTON. DC— He 
asuirehers are employing dif- 
ferent technique* to explore 
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Fuel spray hnjectfcerfi In DISC, 



Ignition as pi If OH neari top 



lhe inner workings of en- 
gi nes i hi ri ng rombustiLni. 

At L ii h Alamos National 
Labs, a research group is us- 
ing ni ray ^upCKompllter to 
model fluid dynamics inside a 
« Li reel ■ i nj e c ti on *t ra L i lied - 
charge i DlSt ' i engine s cum- 
bwtfnn chamber. The group 
is trying to deuormm- upti 
mum chitmber shape, injt'x- 
trir location and design, 
spark location and other pa- 
rameters for the experimen- 
tal engine before a produc- 
tion model in develop! d. 

Meanwhile, Siindia Na- 
tional Labs has fitted a 
sparkplug with eight fiberop- 
tic ItgbtguideH. The fibers 
lead to a computer that una- 
Ivzc- light from the ignitlnn 
Jlame. The sparkplug fit& 
into iLiiy unmodified produc- 
tion engine. 

FI ben eyes are I n plug housing. 



Ge lfstreavn *upCf sonic t9US^ne» Jet # or fra nsac panic sprlnla. 
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Fuel burra Mst piston drops. 








SEND COUPON TODAY 
FOR FREE NRI CATALOC 



\ou Build a 27" fitereo TV 

During the isscrrtbK ppmrui ofyuur state 
[ht- art Ik-jili Zenith 2"' 'IV pm learn 
to identih and wtirk with pumptinerHA ;iikI 
circuits :i> i I icy actually appear in com 
mm iaJ circuitry Then though iesL\ adjust- 
ments, and ex^rimcnis inu qufckh maser 
pmfr-xsinnal tnHibksliEKJtirig and bench 
techniques 



Become one of America's most sought- 
after technicians * B . put your talents 
and spare time to work for you in the 
"es plosive- growth" world of home 
entertainment electronics. 

Train in state-of-ilK-m video/ audio serv 
I dug and become ;t fully qualified service 
professional the uniquely successful \RI 
way. It's hands-on training, at home . 
designed around the latest electronic ix^ip- 
mejtt you bui ld and keep as part of your 
training. 

The High-Tech Revolution 
in the Home Is Just Starting 

Sweeping changes arc taking place in our 
homes, changes brought about by the 
phenomenal growth of Imim- taitErtainnHrni 
electronics. Already available are high ies- 

tiluf itm TV IVs with sic nets sound, SllTTuI 

tarauA multichannel viewing, projection 
TV, Camcorders. 8 mm video cassettes, and 
compact disc players. 

And the revolution has spread to the bu.4- 
ness sector as tens of thousands of com- 
panies are purchasing expensive high tech 
vkleo equipment used fur employee Lrain 
ing, data storage, ntn video conferencing. 

Join the Future or Be left Behind 

Itiday the consumer electronics industry 
represents a whopping £26 hilUon oppor- 
tunity for ihe new breed uf cons um er 
electronics technician 

Today 's consumer electronics revolution 
is creating huge servicing and repair mar 
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kels that are* Just starting lo boom. 

Here is your chance to become a fully 
qualified professional the wav tens of 
thousands ha%v trained with \R\ 

Totally Integrated 
Hands-On Training 

Since S'RI t mining is built around "learn 
by doing, " right from the start iou con- 
duct important experiments arid tests with 
uiur pmfrxsional digiiaE multimeter. You 
assemble the remarfcihkr ftk! Disowry Lib 
and perform a complete range of demon- 
strations 2nd experiments in the process. 



SKl's comfnitmeflt n> you gm hcywvd pro 
viifing wi|h equipment appuiprialr to 

die lifcot iKhnulagy, lYesi of jII. ensurt 
dud ill El* tankini yitu miinn; chi 

wry fkllh thM will nukr you a pruftrotoruJ 

Khke tct hnii llii ml thi fob 



Inside Your TV 

llir Ifcath. /triiih has ail ihr fta- 

tiuvs ih.il allow you to sci up ftnltty your 
complete home vidm eemtT niihc luiure 
Hat scrvefi. squarr comers and a black 
matrix io produce dark, rich colors . . . 
even a powerful remote control center ifrat 
gives you total command of lidco and audio 
operating modes. 

XRI ha* purposely designed your Train.- 
mg around equipment ihat has the same 
high-tech rixtitrtry joull ™ junter in com- 
mercial equipment. Ihat means vour train- 
ing is real-world training 
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Only NRI gives you a 27” high-resolution 
stereo color TV you build to prepare you for 
today's video servicing careers. 
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To Dance 
On Air 

NEW YORK, NY— Highly 
complex and ingeniously 
simple technologies are help- 
ing aircraft turn, dive and 
climb with more agility and 
better control 
The complex variety is rep^ 
resented in Agile Eagle, 
which recently began flighl 
testing. The F-15S is lifted 
with jet nozzles that direct 



(or vector) engine thrust up, 
down or forward. 

Pilot workload is eased by 
a fly-by- wire system that inte- 
grates nozzle operation with 
that of the plane's retrofitted 
canards and olher 
control surfaces. 

Vectored thrust 
will increase the F-15's dog- 
fight performance and, along 
with other modifications, 
shorten landings by 72 per- 
cent. 

NASA has developed a 



much simpler device called a 
loading-edge vortex Hap, 
which promises to help 
swepl-wing aircraft perform 



better on lakecfl 
and m tight lums. 

Whenever a plane 
flies at a high angle of 
attack, vortices of turbulence 



tops of the wings. 

| These vortices produce lift, 
but also create drag, slowing 
the plane, Vortex flaps, an- 
gled sharply downward from 
each wing s leading edge, 
force a controlled vortex lo 
form there, so il doesn't flow 
back over ihe wing. 

Confined lo the leading 
edge, the vortex counteracts 
drag by pulling Ihe wing for- 
ward as well as upward. 

Tests aboard an F-106B at 
NASA's Langley Research 
Corner showed ihe flaps in- 
Cf eased maneuverability by 
30 percent. [E 



LigM; bounces among mirror while lignaf shortcuts Ufirecffy . 



O^ter weigh I pulls down. 



Air buoyancy pushei up. 



Camera Sees Back In Time 



Boom* reflate 3$ move along aafc- 

Isolated-Areas Ocean Power 

GOTHENBURG, SWEDEN— The latest system lo gener- 
ate electricity from ocean waves uses two floating cylindrical 
booms. Slanted vanes run across their exterior. Crests wash- 
ing over the boom?, fill the upward-open ing vanes on one side, 
and trap air under the downward-facing vanes on the other. 



GAITHERSBURG, HD— 

By the time a lightning bolt 
strike.-*, or an engine compo- 
nent suddenly fails, it's ton 
late to record hmv it hap- 
pened. At the National Insti- 
tute of Standard* and Tech- 
nology, physicist Edward F. 
Kelley has overcome this with 
ji device thw L photographs 
evenly after they occur. 

Called an image-preserv- 
ing optical delay ^ it works by 
bouncing the light from the 



event to be photographed 
through a HNn-fL.dong ma ze 
of mirrors., w hich holds Li up 
for HBft nanoseconds. Mean- 
while. an electric pulse races 
along a shorter path to trip a 
camera's high-speed shutter. 
The pulse beats the image by 
29b nanoseconds, all owing 
time for 10 quick shuts of 
what happened. 

The technique is being 
used to probe electrical insu- 
lation failures. 
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Save GaSj Save Engine with ‘POLY’ 

GUARANTEED LOWEST PRICE tsec details below! 



T ha following Introduces one of the 
moil fully tooted tad prom gu hv* 
inf. friction-reducing engine tmt' 

The Secret l*Poly ,+ 

"Pnjy" is short for pcMelrailuoroethy 
Lone ITFEI, the slipperiest substance 
known to man. (1981 Guinoaa Book of 
World Kecordt), fletrolon Corporation, 
makers nf slick 50, J nven ted a way to 
permanently bind this slippery chemical 
to your engine with one treatment. Just 
one quart of Slick 50 can reduce engine 
friction, increase gas mileage and horse 
power and reduce engine operating 
temperature, causing your oil and engine 
to last longer... plus it reduces metal wear, 
defraying costly overhauls. 

Years of Testing end Use 
If eve Proved ft True! 

Slick 50 has been thoroughly tested in 
independent laboratories and out on the 
road: 

The Mareh/Apri! 1982, p. 35 Issue of 
H CoxuuiDcr Digest" magazine staled, 
H 5llck 50 does reduce engine heat and 
ordinary wear, and our Informal tests 
indicate that It will improve gas mileage 
by about 2 or 3 miles per gallon," 

One of the country's nutt mpMted 

a powerful ultrasonic cleaning process it> 
a Slick 50 treated engine and were sur- 
prised at its permanence. “We actually 
expected the Petrodon SJlck 50 TFE Resin 
coating to also be removed, but later 
found It was still there. 1 " 

TUV, a German testing labomlory with 
credentials every bit as prestigious as our 
Underwriters Laboratories, tested Slick 
50 In 1986. They found substantial 
Increases in both gas mileage and horse 
power. Their tests showed that these 
gains were due to a reduction In friction. 

The Federal Aviation Administra- 
tion has fully accepted a similar product 
for aircraft— Slick 50 Aircraft Piston 
Engine Treatment (FAR- *33,491 This 
FAA endurance test- simulated 1400 
hours of engine use. 

The power technology laboratory at a 
leading aoutb wee tern university 
slated. "Slick 50 does Increase horse 
power and decrease fuel consumption in 
testa done at the university.'" 

The Space Slmttb Cotoaifria uses the 
chemical "poly 1 " in its gcara and bearings 
because It Is the only chemical lubricant 
which can withstand (he heat and eor 
roslve dements of space. 

J‘erhaps most dramatic of all IS a tor- 
ture tesl overseen by the AutamntlTfl 
Berrlce* Cowell lior PnuurytTMimand 
shown on WIVE television. Three cars 
with ?5£HJ0 to 129.00 miles on them were 
Treated with Slick 50. Six months later 
the oil was drained from each vehicle, and 
the cars driven without the oil plugs for 
about a half hour. The water temperature 
never rose and the engines sustained no 
apparent damage. 




g h & .*>J, 

|» GAS AND DIESEL EHGlfl 
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lt p s E»iy to Treat Your Eng ine 

A few minutes before oil and filter 
change, add the engine flush you get 
free with each order to clean out the 
engine. Let the engine idle for 5 minuted 
Then drain Lhc oil, change the filter and 
add the proper amount of oiL less one 
quart. Add one quart of Slick 50. drive 
for 30 minutes, and leave it in the crank- 
case for at least 3*000 miles. As Lhc engine 
operates, the nil carries the "Poly" 
between the parts where it Is burnished 
Into the pores of the metal 

Only On# Treatment Necessary 

If s permanent, so you do It only once, 
not each Lime you chaise oil. One quart 
of Slick 50 will treat all standard 4. 8 and 
8-cytinder gasoline and diesel engines. 

Works with Most Oils 

Slick 50 will work with all petrolcum- 
based oils and alE synthetics compatible 
with petrotei Jin-based oste with the excep- 
tion of graphite oils. However, once an 
engine Is treated, you can go back to a 
graphite type If desired. 

4 Ways Slick SO 
Saves You Money 

Your actual percentages may vary 
depending on your driving, vehicle con- 
dition, weather and geographic location, 
but no matter what your ennd It Iona, SUck 
50 can: 

1. Increase mileage 

2. Increase horsepower (small economy 
cars and large RV*s really need this) 

& Reduce operating temperatures, thus 
Increasing the lubrication and life of 
the oil and engine. 

4. Mi nlmize or eliminate costly overhauls 
by reducing engine wear 



Up to 90% of the engine wear on a car 
can be caused by Lubrication starvation 
care experience when first -started before 
the oil begins lo circulate- SJlck 50 can 
eliminate this problem for le»i than the 
coat of tn tanka of gu. 

Slick 50 Will Not 
Affect Your Warranty 

Slick 50 Is suspended In an exedfenf 
grade of pelrolcum oil which meets or 
exceeds every manufacturer s engine 
warranty requirements. In addlilon, ibis 
oil carries an American Petroleum Insti- 
tute service classification SF-CC-CD. 

There * No Risk with 
Our Money Bock Guarantee 

Use Slick 50 for 3000 miles. Ifyou don't 
notice an Improvement In engine perfor 
mancc. return your Invoice with a short 
note telling why, for a prompt full 
refund— no questions asked. 

Profit from Sailing 
Slick 50 Yourself 

Here's an opportunlly to make hand- 
some profits. Having such solid test 
results From major Institutions make 
Slick 50 easier to sell than many other 
products. Free dealership Information is 
sent upon request 

GUARANTEED LOWEST PRICE! 

ITat time of purchase you havr seen Slick 
50 advertised in a current magazine at 
a lower price, we will beat that price by 
S2,0Q per quart. 

For purchase or further inform at ion 
call LoO free 1 800-525-8824, eit. I 
(in California 1 900 233-95591 or 
send to; Progrc&a ive Energy Corpor- 
ation, 255 South Bent Are one, #B2* 
Dept. PM 1 S9, San Marcos, California 
92069. 

Yn, I wanl to improve my car’s performance 
and save my engine— rush me risk free: 

□ One Slick 50 ac $89.95 + $4.00 shipping and 
handling, cai* HudMHuAtrA&kuTu 

□ Give me free shipping and handling lor my 
order □! 2 or more al $39.95 each. 

□ Check □ C.0.0 □ Vise/ MasterCard 

Card « 

Exp. Date 

Name 

Address 

(Give steel address il poES-hie Icr UPS delive^j 



Crty Stale Zip 




progressive tnergyeorporation 
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OUTDOORS 



BYJOESKORUPA 



Fifty Years In The Fast Lane 





I HE WIZARD OF 
Wisconsin. That's 
I what Mercury Ma- 
rine founder B,C. 
“CuT 1 Kiekhaefer was 
called and T can't think of a 
more apt title. When 
khaefer (pronounced Kee'- 
kayfer) died in 1983 I 
only an the marine industry 
for a few years and never got 



to meet the legendary entre- 
preneur, Blit 1 could n't es- 
cape hearing tides of his inno- 
vative genius and bulldog 
determination to be the best. 

Like many intensely driv- 
en men, Kiekhaefer was a 
coWful character. He was 
font], for example, of hanging 
a competitor's engine over a 
bonfire at dealer meetings 
a nrl hosting a ceremony 
called |J melting the enemy. 1 ' 
He worked Herculean hours 
and never took a vacation 
because, I was told, "he 
wouldn't know what to do 
with himself." 

He was also a renowned 
perfectionist, a personality 
trait that frequently comes 
with a rough edge, Kie- 
khaefer had a short fuse 
when frustrated arid was 
known to fire some of his clos- 
est associates. Those who 
knew him well, and cared 
enough to put up with an off- 
with-his-head temper, re- 
fused to leave and were often 
rewarded for their gump- 
tion, Others, including some 
big industry names, left with 
long-standing chaps on their 
shoulders. 

His obsessions, no doubt, 
drove him beyond the limits 



J^erc-Ufirborgnml engine* [left|L the most powerful production si ernddvei made. 



of moat men. His accomplish- 
ments include 200 patents, 
100 marine industry firsts,, 
and a room full of boat and 
auto- racing trophies. 

Merc s 50th 

But Kiekhaefer's greatest 
achievement was the cre- 
ation of a giant mari ne engine 
company based in a quaint 
little farm town called Fund 
du LaC t Wisconsin, 

In 1939, the a& year-old 
son of a farmer borrowed 
S2fj,Q00 to buy the physical 
plant of the defunct Cedar- 
burg Manufacturing Crii His 
original intent was to build 
magnetic devices and go into 
competition, I suppose, with 
Stearns Magnetic, of Mil- 
waukee, where he'd worked 
for 10 years and risen to the 
rank of chief engineer. 

To generate cash flow, the 
new owner salvaged the com- 
pany's only inventory, 400 
faulty Thor out board engines 
previously rejected by Mont- 
gomery Ward. Kiekhaefer 
knew very little abouL out’ 
boards, but he repaired the 
Thor engines well enough 
that Montgomery Ward 
bought them hack and anoth- 
er catalog firm, Western 



Auto, placed a new order. 
Within a year, Kiekhaefer 
was ready to capitalize on the 
booming demand for out- 
board motors by introducing 
hisowm line. Mercury, at the 
New York Boat Show En Jan* 
uary 1940. Within a year the 
fledgling outboard company 
had orders For about 4^.000 
units. 

Born to run 

But the war effort shut down 
all nonmilltury use of alumi- 
num. When production was 
resumed Kiekhaefer was 



ready to shake the industry 
with a major development. 
Mercury's famed 2-cylinder 
Lightning outboard. Al- 
though the 19.92-cu,-Lvi. en- 
gine was rated at 10 hp, it not 
only beat all competitive mo- 
tors in its class at the 1947 Al- 
bany to New York race, hut 
outperformed motors rated 
twice as powerful. 

Kiekhaefer soon followed 
this triumph with the intro- 
duction of the equally Famed 
Thunderbolt the industry's 
first 4-inline, 2-ryde engine, 
in 19-19. It waa the first stand- 



GM 's engine of che futufc Corvette LTS, In built by Mercury. 
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ard production outboard to deliver 1 hp 
per cubic inch. 

Among the innovations pioneered by 
Mercury, and spearheaded by Kie- 
khaofer, were the 1 -piece driveshaft 
housing and streamlined engine cowl 
(1939), remote throttle and shift control 
system (1949), key-switch operation of 
electric starter and choke 1 1 9&4 ) „ jet- 
prop exhaust system and single-lever 
control unit (1957), a standard- produc- 
tion 6-cylinder outboard that exceeded 
100 mph (1957), hydraulic powder trim 
( and mom than 100 others. 

In 1,961, Kiekhaefer sold Mercury 
Marine to the Brunswick Carp. , n con- 
glomerate based in Chicago Lhat has 
become one of the country's largest 
companies. The company + the Wizard 
from Wisconsin started with $25,000 in 
1939, was now worth $33 million. Kie- 
khae For. who became Brunswick's lorg^ 
est stockholder and vice president, 
continued to be Mercury's driving force 
for the rest of the decade. 

MerCruiser sterndrive engines, 
Kie khaefer F s biggest blockbuster, were 
launched in 1962 and began to set a stand- 
ard for high-performance offshore 
applications that it has never relin- 
quished, although Volvo and former 
Mercury engineer Jim Wynne devel- 
oped the technology two years earlier. 

In 1969 Kiekhaefer resigned from 
Mercury and Brunswick to form his own 
company, KSekhaefer Aeromarine, 
where he continued to be a fierce com- 
petitor. Powerboat magazine estimates 
that Kiekhaefer engines, under his own 
name or MerC miser's, won 450 of 643 
offshore raring events from the incep- 
tion of storndrive power in 1962 to the 
time of the great man 's death in 1983. 



High-performance legacy 

Competitiveness and product innova- 
tion are still very much a part of Mercu- 
ry Marine. Last year MerCruiser cele- 
brated its agreement with Lamborghini 
Motors by equipping two 630 -hp Vl2s 
with Super Spocdmastcr Stem Drives 
and setting a new record (recently bro- 
ken) in a race from New Orleans to St 
Louis. These propulsion units are the 
most powerful production sterndrives 
on the market. 

Recently, Mere formed a division that 
would have pleased its founder— Mer- 
cury Powerboats, which will market 
fishing boat packages (boat, motor and 
trader units) in 1990. 

And the future holds an even more 
dramatic development. Two years ago 
GM selected Mercury as exclusive man- 
ufacturer of its engine of the future, the 
5.7-iiter, 350-cu. dn, Corvette LT5. 
Mercury was selected because of its 
high -performance background, alumi- 
num-block expertise and ullrapreciae 
machining capabilities. 

The LT5 will puwer the hot new Cor- 
vette ZR1, which will be the fastest pro- 
duction car in the world when it hits the 
pavement in a couple ofmonths. It is the 
first all-aluminum 4-cun, 4-valve-per- 
cylinder VE engine built in the LLS. for 
ronracing applications. It combines de^ 
mon speed with durability, lightweight^ 
small size and fuel economy * 

This description, of course, is a per- 
fect recipe for a hot stem-drive engine 
and Mercury may have a marinized ver- 
sion ready for the 1990 model year. No 
doubt the LT5 engine wi.ll do for boating 
what it's done for Corvette— leave ev- 
erybody else in the prop wake, Cari 
Kiekhaefer would be proud- w* 
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Cut Fuel Bills 



HEARTH-AID® II 

FIREPLACE GLASS DOORS 
W/HEAT EXCHANGER 

You don't 
need to 
sacrihcG your 
Fireplace's 
appearance 
or the delight 
at an open fire to 
he Energy eJfieieru 

For Free infoimation end Details Write: 
FIREPLACE HEARTH AID 
1 06 Rflynoldi Dr. - Fra nkli n, IN 37064 
Phones 1-000 742 HEAT 



(fil Si 790-1 BOf PM 
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Merc Then And Now 

The first Mercury outboard (below) 
rushed out in 1940 to fill the need fur 
booming demand* m- 
corjKjrated a number 
of design innovations 
later adopted by the 
entire outboard indus- 
try , including a rub- 
ber mtur water 
pump, enclosed tower 
shaft housing, and a 
reed - valve induct i i in 
system. Merc's latosl 
top-of-Lhe-line out* 
board (far right) is the 
V6200 XRi, with elec- 
tronic fuel injection 
i EL 3 ). This sy^teiri uses an 
electronic control unit that de- 
livers fuel to the engine based 
on input from st^nsors monitor- 
in g rpm. throttle position, 
manifold pressure and engine 
tempt <raturt L .— J B. 
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FARM 





The GST C^ator Farm decided on a With the Hardbody SE you see here, 
new Nissan Hardbody' 1 4x4 because they Of course, a double* walled, seamless bed 

: in df 1 1 i. truck to cany stuff. Like alligator isn't the only tiling that makes a Nissan tough 
food And alligators. There's the 145-horsepower V6, for in* 

True 500 pounds of raw meat doesn’t stance Triple underbody skid plates Massive 

exactly test thr durability of any truck Rut 31xlQ5RJ5 dies. And a rigid, box-welded 

500 pounds of mad gator does ladder frame chassis 

In fact, three years ago. Baron (that's him. Rut of all the features on this Hardbody. 

next to the front left tin* I completely thrashed it's the four-wheel drive these gator wranglers 

the bed ol another brand of truck with his couldn't live without, 
tail In less than 10 minutes. Think about it. If you were out in the 

That's when the gptor farm bought their swamp, surrounded by 40 oi 50 hungry alli- 
first Nissan, And you nijght be interested gators and you got stuck, what would you do? 

to know it s only this year they're replacing it. lurn on the radio? 






CAR CLINIC 



BY Monr SCHULTZ 



Hot Spot 



O WASHED my car on 
[me of those hot days 
wn hat l last summer 
and f&ilerl to hr quirk enough 
In get the soap off the win- 
dows before it dried. This 
caused spots nn the glass. 
I've tried one glass* cleaner 
Lifter another, but the spots 
won't tome off. The soap I 
List'd is specifically for wash- 
i rig tars and is made by a 
well-known company , I>o 
you have any suggestions? 

\ii i ft tv J tT Hi K T 101 - ATT 
WATERTOWN. NY 



sun can dry and c ause crusty 
spoJs Muf are fepicirz'ous 
ercozig/r to resist window 
cleaners. These spats can 
probably be removed by 
scraping them, carefully, 
with a razor blade. The resi - 
due that remains can then be 
washed off. 

A.s a last resort, the win- 
dows could h*' polish ed with 
any of several commercial 
preparations intended to re- 
move minor scratches. You 
might fry this yourself, or 
sublet the jab to an automo- 
tive glass shop. 



ft's probably not the soap's 
fault. I don't know of any in- 
gredient used in a soup made 
for car fin ixhes t hat WOu Id eat 
into glass without also eating 
in to t he pai n ted 8 tirface . On 
the other hand, minerals in 
water when subjected to the 



Trench Warfare 

Hair I in*- r racks in tin* vinyl 
roof of my IH7K 0 Uls mobile 
Della HHare kenning (.<>]« in 
awl form lengthy Kill lie?;. I 
have called several ahojiri 

only to ho told that there's 



Stuck Ort Tape 

You don'lhavotQ rely on some- 
one using an electto n ic a i Hea k 
detector who might charge you 
as much as Si 00. 

Instead, try using duel tape you have to remove the mold- 
to seal potential leaks one at a ing to reseal toe area. But if 
time, road testing belween the noise continues, tape and 
each taping to see i f the ai r leak test toe le fl or right ecfg e next, 
has been zippered. then the other side and finally 

Forexample, when checking the base. Don't Forget that a 
the windshield, start by taping space belween a body side 
the upper edge, Take l he car molding and a door or Fender 
for a ndo. if the noise is no long* can also produce an air whls- 
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nothing that cum be dune to 
t>ave the roof, J find this hard 
to believe. Is there any way 
tn repair a Vinyl roof? 

MICHAEL BERNARD 
MT PLEASANXMI 

No* Cracks in a vinyl roof are 
similar to tracks that farm in 
cr concrete driveway. But un- 
like concrete r cracks in vinyl 
can’t be patched, 

Once the process begins, 
you may be able to slap its 
progress , hut you can t repair 
the damage that's already 
taken place. 

The root of the problem is 
the inevitable hardening 
caused by the plasticizers j 
which are volatile,, evaporat- 
ing out of the vinyl. Yaucan 
delay that process r h owever, 
with any of sacral products 
sold for vinyl dop care. The 
imp<?rtant th ing is to apply it 
Peg ula rly , to reta rd the loss of 
the plasticizers. 

Vinyl inferiors crack for 
the same reason, bat here you 
probably should stick to a 
more universal product, like 
Armor -All or Son Of A Gun, 
which won't leave your 
clothes stained the same 
shade as your tn tenor. 
They’ll do a pretty good job of 
presenting your vinyl roof us 
well, although being dear, 
they won't be much help re- 
storing the faded color. 

Tar Seeks Oil Foil 

There is a persistent nil Irak 
around the valve cover of my 
19S4CM-7 Jeep3S8-cu, in. in- 
line 6-cylinder engine. The 
dealer replaced the gasket 
using both 3 silicone gasket 
sealer and a cor k-com posi- 
tion gasket, and torqued the 
trover to specs* The cover 
isn't warped and the head is 
like new. But no matter 
what's done, [ho cover starts 
Lu leak oil a short time after 
repairs are made. Another 
difficulty I'm facing is that 
I'm now stationed in Spain 



(the vehicle Ik here wi Lh mo ) , 
and the nearest Jeep dealer 
is some distance away. The 
leak, however, started when 
I Was in the States, At that 
time* the dealer told me 
there was nothing more he 
could do. Shall I give up? 

BRIAN PARKS 
1.1 . EL N A V Y. FFO N E W YORK 

Not yet- Back in lB86 r what 
was then A M C:J eeptR ena u 1 t 

issued f -Sheet 1668. 1 -Sheet 
stands for Instruction Sheet P , 
which is what the company 
called tts technical service 
bulletins. It announced a re- 
designed valve cover for the. 
258 -cu. -in. engine in 1981 -86 
Vehicles .The part n um her for 
the cover and hardware, 
which you can now obtain 
from a ChrysleriJeep dealer. 
i#89835Q3343. 

The new cover has a pre- 
cured RTV seal and es se- 
cured to the cylinder head 
with special bolts and retain - 
mg nuts. The Jeep dealer in 
Spain should he able to get 
the kit and Instruction Sheet 
needed to install the cover. If 
not, you 'll have to wait until 
you and the Jeep ship back 
home. The Instruction Sheet 
is needed. Among other pro- 
cedures, it describes drilling 
and tapping three new holes 
in the cylinder head, If the job 
is done without referring to 
instructions, the rvjMur may 
mg be successful, 

A Tough Act 
To Follow 

I'd like lu add to the answer 
you gave Frank Ferrer in the 
October *88 **Car Clinic"' 
(page 22). His 1D87 Ford 
Tail ius G L 4 -ry li rule r engi ne 
keeps lining coolant, and 
there are no apparent leaks. 
Your suggestions, of course, 
were quite valid, hut my ex- 
perience with the ^aitie prob- 
lem was caused by a tie feci 
that had nothing to do with 
ff^reajrr hi m tomtit* -Ml 
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Genuine, 

Automatic And 
Completely Finished 

Sold In Legal KI1 Farm* 



Modal "10ft I \W 

Full Au io’ Nato-QMteiy \ 

loci fcrtd Laid Ihp mast papular V 

aula mal ic in Eh# miildf Q.D. coven end 
gun milil M t£& CJfl-N COOClH 1 1 Ul)< IUM 1 KO 
tljhde nl minor pBUahSd 4rtUMrbdn aiaal whicfi 
In orpul el ygur comm md S". 

S fS-05 Qtr $6 fa thru December only . .. 



TO ORDER 
CALL TOLL FREE 

1 - 800-445 1021 

on SEND TO; 



Model M- 97 G Full Auto" Special Forces 

■Ittir dlilv end bum Id illy rim wry, 1 h« M gju u I Itliaa m rim 
Lpdrtg aCElvlIar within lie t#rga cji-nLourad grip touch lh» 
hulloa snd ll delivers I ftntly hcntd biHJf el mil-spec S(ilfil«i* 
innimriy rsEr»clibt» A lull B JntfiBi 
On safe npw f/iiu Dec ember only „„ r ftf r W? 



Model 310 Full Auto* Gravity Knife 

the origin#! B" lll-alaal design. Dhu 1h# lenvaui LnW ■ IlnF 
dmigpad by American OSS- Jn|*l1lg*nc# £J#rV imM. « n rt 
an idly Press Ih# riloiio, J|rc*. ih* wrtit — Ihfl iurfilc*l 1lH«l 
blade irtipi riady Sold In k.1 form * ply 

Preview price thru Decern bar only S24-95 



GanilumBn, f>l*ah# HUSH ihe idlldwing. 
IdMKl (Knp*r bffitl] 



The Aim u lema n Mode/ 434 Fu/J 
4 u Jo * Wo iv Free. 

The unique, classic design of Iho Mlnuleman 
Full Auto traces ns hJsiory to Germany, where It 
was Mrs I seen In 1B95. Hand forged ol European 
sleel and Mexican Rosewood, the precise full- 
auto action snaps out a dip point blade ol 
polished and beveled 440 stainless steel Over 
8" ol serious knit*. 



Model AG'92 Full Afcifp* "Never Again" 

£•***■ gl#iml-ng ill d 1 ##I canaEmglSori. Fr*m 1 op mninp touch DP 
iha b Lilian jrrDp#lx ■ r##dy, Willing. a no *blfl turglCH tharp 
btfidt Of ilalr'ilfrix. xlaal Naarly nine Inchai !nng. (hit fu'l 
Pfrtlar |aChal I# bull! tor a lllalima af rugg*d Mil- 

On safe now thru December oniy — „,..S29.95 



Model 120 Full Auio’ The Sicilian 



GET IT NO 



GaauEMully 14 a Psdc m I lfl<J In ||Jly. Ih* elftfetlC Hunt, ttf Iha Mode! 
tSO hay# »imad i r*pu1*llon hen ihn bllli or C^rfJe* id th* 
Iipiukr iiahgUt or N*w York. Thk Im It rphaciibl* km II* JiBhirti 
£"<■* alaal guards. Full blltl 4 IMP 1 . dMp-lwlil pafirlixfinl 
QRipl touch Ittf bullOn ifUf oul Jrc# ■ I laxhing. i\m*h bl Ida at 
i*u $4 riJH Sharp Chromai aln-a-l 

Supplies guaranteed oniy thru March 'G9 . $49,95 



Normally $29.95 Now yours FREE with 
any of the above I 



■'frllli I jr Hill gppiHmin ■■ ■ II • HH ‘rm if *-1l I'Pfll " 1 

wmw m Ml P*V *fiim <-"l|ll'fi lpp< i:H«» ti * RiPlI 

T(hn3 <w nwnne ■■ L-empart# u^lr im t -* * 



STAfE _ 



-7«P- 



i C-arllly th.n I Am Diw 11 H 

5iGr~ifeiu> » — 



I Dl Afll. 



Feiuigb rren-Ufly Hurt 

Lad U«#r CarlUloitlDD. rMm 



EDGE COMPANY KNIVES ARE GUARANTEED FOR LIFE 



Ptmrnl thm Mmm 

h. mi* 1 . Lithl HUH fcML«L 



!!SI tnas Jssea:,!. ;s;s£a uz tiuti ^ Efailaa aiat- fill rsu feet i Cfflttl t&ll 








Overwhelm your 

Five reasons this season for 



|ia 1 Giving i he Very m-,i 

Rirnii'nihiT 1 hi wr H'l-w ilim > wlirn )Tjg 
i unit Lip with [lit pertLii gi h'f Ilit m Ipiem 
m h MTirfidiTwd he Up! In >h m 

knew. 

1 1 we V iht? u 1 tn. r \ *i iind K^. r m 

21 . 1 '. i ' 1 1 j l.I n\ l th, hi -l j i i.m- i Iff. i r- lim ■■w u I La 

[Jie tttptrL* hiiy An ml racLir ddti/CcNV 

e irha-MiMisi RUlirtk-K-i [iff* 

\\\ EirtitH in ilit Li^ 1 l"! 1 .imll ^ i ■ nut 
r mii * ji i [lpj> tjtli utEkLv in E’i'iH" ihe|' rtiefi tafltd 
u* "Uk- kml-L'M if iiv ratbr i k. - [«cu x iaicftuslrv " 

Am3 fiiMiii Thick hta*r nilt^L ns ' [lit 

Waiter tn (Jetecci ■rtei'hru 4ugy ‘ Fi *i 
rhe driver on v hw N-r. ninirhtr 

gill Ls us Mirv U 1 




h >y 2 The Eftiiranx So uri c 

Wl - 1 h<\£\ H -il rn^i’H in .LI ii SI : N,I in ■.«. l 
in.i ke ihetn trl our IJl 11 in eU CiirU eMeLjC i . and 
m- -HI dla-nli n ry« m eIih hi#1i -.n itr- 

Onr dirt it i.i uuiLVtkm ti * yr iu i^Kun,^ 

Llst n-^NHs>c ttfi Lirtitr >, ufl que^iit rn.x and i m 

ViV tiki- i jn - 1 rl i^vTiiklflai 

V- .1 1 1 ■ 1 1 hi I u 'Eltlk i -■ ei i i m in i I 

imIMx 1 iitriii iu^ %nu cared era nigh ntHwhoui 
l3ie rvL Llisii i v nan Aim! 0 icrc\ m * < I mite 
llit rti fc] isl‘i 1 1 will l ? J.v»pnrl Jlkl I-_n i in 
in the utter Citiriaina^leiiKinL'L'fl. 




M 3 Incredibly Easy Shopping 

‘ lust c.iJ] us l.jll fri'r- ( 1-Nt.m ll VlrtW L 
¥i mil juw,! milfk loins, tanking hashes, pushy 
enwds, and Inn# Hnw 

LnMr od yimU find .i Ertenttk ntbr t.xpeit 
w In > i j 1 1 answer jjh qi ie.4k Mtt \\ hi may hive 

li.hl pii >. il|> liu 1 pi ll ifflv 

[] ii hi iihIlt iK'foiv ^:fXH p M t^LSIt-m lime 
Vfnndiiy lhnm#h Fmj.iv w'llsh^yoLirpodi 
eIh- suifciedtv. A gdi 1 :m kv i* jyuiLphkr je mi 
eAirj r. I uii^e, .Liiii ftc pay l> ir 
Llefhi-a by nM ( If ynu'fv 

■ pl-.iIK m o lurm-, sttjift- » i ? 

i 

1 - 800 - 543-1608 



CAR CLINIC •' f ~i i ^ h 1 1 f h f / f i m jji rjji Jim 1 

Ford's heud-ffHskj?t problem juu report- 
ed un. This Lip, therefore, iTsijtrht help 
Frank unrl oihera with tta^ pwmo irrmdi- 
tirjimvert 4i.li iiivulved eispiie repair; 

The Icy tinder engine in my dnugh- 
Mu si ;i he drnve me rLsdTv look- 
ing for an elusive cookm leak. After 
months of searching, J foumi a pinhole in 
a heater hose, which was leaking only 
under pressure without leaving a trace 
of coolant un the garage floor. The drip- 
ping coolant was falling right onto the 
hoc exhaust manifold ami was evaporat- 
ing instantly . kayj. a a le k 

fthinGE water, Nil 

Thanks for the tip p Itay, If eater hoses 
should al trays be inspected closefy when 
there is a loss of coolant even if no coolant 
shows itself on the floor. That's why I'm 
printing your letter — to remind DfYers 
reading “Car Clinic" to da so. But in 
Franks case, he wrote that the cooling 
system in h is Taurus was m icroscopical- 
ly checked by the dealer. As part of the 
examination, the system is put under 
pressure With a cooling system pressure 
tester, T herefbre, a leaky heater h ose will 
usually show itself 

Poor Pawl 

The automatic transmission of our 13$4 
Chrysler Fifth Avenue is extremely 







ELECT RONTC 



Taking Sides 

In the days of distnbuiors ihat had breaker points, 
you knew when il came lo replacing ihe ignition coil 
lhal the primary circuit wire coming from the distrib- 
utor had to be attached to the negative side of the 
coil. So you traced that wire, 
which ran straight from Iha dis- 
tributor to the coil. 

With electronic ignition sys- 
tems. Ihe negative side of the 
coil is still ultimately connected 
to the distributor, but by way of 
the ignition control module 
(ICM). You can't tell by tracing 
the wire, because it doesn't go 
directly to the distributor. Sensor 
wires, usually two or three or 
more cabled together (see Illus- 
tration) now make the connec- 
tion. Maybe that's why there 
have been so many cases of re- 
verse Ignition polarity. Reverse 
polarity is when the primary 
cu it ground wire and primary cir- 
cuit positive wire get switched at 
the ignition coll, resulting in herd 
starting, high-speed miss and 
sparkplugs that dish out ground 
electrodes premature ly . 

Don't remove the old coil until 
you Ye matched it to the new earl . 



BREAKER- POINT 



DISTRIBUTOR « 
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favorite driver 



h\ mall send o.i ^ I 

urdcT^ prtnM^tt! sninK^lkiteSs 

hu^nn N H t .m.idun shlpmcnti 



Escort and Passport 



joj r 4 T You Can Have It Tomorrow 

imow th*t sometime* the holidays 
on wieak Lip, ape! trailing e\tn a few days for 
the UPS truck Is w,iirmg mo long. But here* 
iKt k dutiun: 

Through a special arrangement with 
Federal Express uc- on offer Llicir nvard^c 
ddLvery for only flQJust caJJ us beforr 890 PM 
eastern tne, Monday chmugh Friday, and your 
package will die ne?ti day. 

If you're 1 a las min Lite 
chopper, you've come ED 
the right place- * ‘ S 

UF5*fptm*fiw 

Ci *toY J/f# 




jUY^J Satisfaction Guaranteed 

Here's dw best joy of all; Passporr and 
Escort Mii fc atuiranttrod to please. Quite simply 
If for any rtiasqn yoti’ft not sadsfied within 
the firs? 30 days. Just return your purchase. 

'KeTJ irruticdiirdy refund alJ ^Uf motley 
and & H lour shipping coas. There are no 
bidden charges. Fusspot and Esnwl art sL&O 
cohered by a felt one year limited ^nrran tv. 

We’nrbecn delivering t m ihesc- 
pmmises for over ren years, Call 
now nnd see hem- easy 
Kill gMng can be 




PASSPORT 

Si A D A H ■ ft E C E I V E B 

Pocket-SI/rC Radar ProtooJon 

1395 iUhlnifcSi*™ *id (UkUcnp 

ESCORT 

HAtMff HWWgWO ffFCf JVfP 

The Classic of Radar Warning 

£ 245 ( Qhfc! iraldenLi MiJ IJ .1 vh la* 5 



Onclruian Mk-njoruie 
►Department 6Q£i^]9 
One MknAHVe PLaa 
Cincinnati, Ohio 4^249 e i*m hui 



hard to shift out of park when we park 
it nose-up in our driveway, which is a 
steep incline. Our mechanic doesn't 
know what to do. Can you help? 

31P MORTON 

CAMDEN, NJ 

This is a heavy car. When that weight 
comes to bear on the parking mechanism 
in the transmission, it takes muscle to 
pull the transmission out of park. 
That's why the procedure recommend- 
ed by Chrysler to park thecoranan in- 
cline should he followed with this car 
or any vehicle with an automatic 
irons, os z't J a not a situation unique to 
Chrysler*. Be fa re removing your foot 
from the brake „ set the parking brake 
securely and then shift into PARK — in 
that order 

However , there are 1987 and older 
Chrysler-made vehicles equ ipped with 
front- wheel -drive (fwd l automatic 
transmissions that are experiencing 
the same condition you are having 
with your r ear-wheel-drive frwdj 
Fifth Avenue. 

To resolve the problem in fad vehi- 
cles, Chrysler issued technical sen-ice 
bulletin fTSBi 21-14^87 1 titled " 'High 
Pullout Effort From Park ” when 
parked on a steep grade . This TSB 
gives a clue as to what could be going 



on with your rear-wheeTdrive car . 

The TSB cites the cause of the tondi - 
tion in fwd automatic transmissions 
as “ improper park rod bullet hard- 
ness" and also the possibility that the 
force needed to sh ift these fwd trans- 
missions has resulted m a bent control 
lever. A bent control lever makes it 
even harder to shift out of PARK, 

As with fwd iransaxtes, a part of the 
parking mechanism in your transmis- 
sion (the parking pawl to be exact) may 
not be up to the task . Therefore, you 
and others experiencing this problem 
with rwd transmissions should have a 
new joar^in^ pawl installed if the 
Chrysler-recom mended parking pro- 
cedure doesn't work— either that or 
park in the street. 

T he parking pawl for your a uiama t- 
ic transmission now being sold in the 
parts departments of Chrysler dealers 
is a stouter unit than Ike one originally 
installed. In replacing the pawl , you 
should make sure the control rod lever 
hasn't been bent. If it is, replace that 
too . m 



IK) YOU HAVE A CAR PROBLEM? 

J&txf ail Mari aba tti tf. Send guar ifurttwa fa 
r arCfhtir, FitpxifarHtrhiixir#, Jte j SL , 

A>w yufi, AT I VAt'i* fjlfer* ra Ntttrf Ar 

tiH-vitrnyt J ifr/j riffstsi/fp, lAitf ttfr uftfi'tif’nti' 

irttfTr.vt u'iU br ftixrfix vrtf ftkr mint pit* 



SERVICE TIPS 

■ Nissan tsae^ea pickups and ^$B7- 
ae Pafofinders and vans wtiicb are slug* 
giBh on eccviaraiiori of demonsrrala a 
rough or erralic idle r requiring you Id keep 
your loot on ihe throttle pedal to keep the 
engine running, should be examined, ao 
cording to TSB 6^077, The fuel injectors 
may need lobe replaced. 

■ With cold weather hers, owners of 
1933-98 Buick Sky hawks, 1 905-87 Som- 
orsets and 1 9=06-87 Skylarks may once 
a gam be laced wllh Ihe Isljzu 5 -speed 
manual trewniSEion dasning its gears. 
TSB 88-7-4 has Ihe solution. Drain the Hu- 
ld pf esemty in ihe transmission and refill It 
with Synchromesh transmission fluid. 
Thai s STF— nol ATF {aulomatic itans- 
mission fluids which may cause severe 
synchronizer damage. 

■ The way to get rid of a high-pitched 
buzzing noise from the exhaosi system of 
your Toyota Corolla It Ws equipped with 
Ihe 4A-F engrne and was manufactured 
before 2/Bfl is Id install a new exhaust sys- 
lem center ptpe. The new pipe has a mlni- 
mulfler wrapped around it to deaden the 
noise, The pad number is T 7420-1 6320, 
or 17420-1 8330 for California. 

■ New rear disc-brake rotors (part No. 
E0QY-1 125-A) *md pads (pad No. EiOV-^ 
2200-B) may be needed to gel rid Dl a 
shudder from the rear when applying the 
brakes between 25 and 40 mph on ”B8 
Cofibnentais, TSB88-1 B-4 says so, 
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OLD HOUSE RESTORATION 



BY BOB VILA 



Restoration Glass 



HEN you buy an old 
I fk T Jhouse, you inherit 
LAJits remodeled past 
— good or b art. Many times, 
old window glass has been re- 
placed in the name of energy 
efficiency. In harder times, a 
past owner may have even 
sold a stained-glass window 
or two to raise needed cash. 

[ don’t need to tell you how 
a modem window frame can 
create Imvoc with the facade 
of an old house. Modern 
glass, especially when Elis 
used to replace etched, 
carved or leaded glass, can 
have the same effect. 

Several different kinds of 
glass w r ere used in period 
homes. And, you can still find 
most of it being replicated 
by craftspeople today. Of 
course, since much of this 
glass is handmade like it was 
years ago, it doesn't come 
cheap. Expect to pay a pre- 
mium for the skill, time and 
patience required. 

Leaded glass 

U nderstanmng what types of 
glass were used years ago 
will help you decide what to 
choose for your old house. 
Perhaps the glass old -house 
owners are most familiar 
with is antique sheet glass. 
Basically, this is the single- 
paned, slightly textured and 
wavy material — with maybe 
an occasional bubble or two 
— found so often in old, dou- 
ble-hiing wood windows. 
Manufactured predominant- 
ly for the restoration busi- 
ness today, these clear glass 
panes arc* sold either by the 
sheet nr cut to size. 

Leaded ghkss, either clear 
or colored, is another popular 
old-house choice. The tech- 
niques used to make these 
window's today are largely 
the same as they w r ere 100 



Con trib n ting Editor Bob 
Vila is hml of public televi- 
sion 3 IH T h is Old Ho use . " F 




G Isa parish. like this exquisite example, can sometimes be purchased at antique shops or salvage yards, 
They can also be duplicated by contemporary craftspeople using a number dUferent techniques- 



years ago. Beveled panes in 
various shapes and siaes are 
simply joined with lead cane. 

Although some simpEe, 
geometric lead-paned win- 
dows were used in Colonial 
homes, there weren’t many 
craftsman skilled in this 
t rade then. So h this glass was 
an expensive decorative seen 
only in finer homes. 

Leaded windows, both 
stained and clear, were very 
popular during the Victorian 
era. Designs tended to be 
flowery in an abstract, bal- 
anced way. Window' patterns 
w r ere more linear or gcomet- 
ric, made up of circles and 
lines, in the j^rt Deco era. 
The realistic, free-form style 
the Art Nouveau period is 
famous for was also reflected 
in its glass, with flowing, 
long-stemmed floral designs. 

Etched glass 

Etched glass, where a design 
is defined by either frosted or 
I clear glass, is another deco- 



rative favorite. There are 
generally tw r o ways to do 
this: acid etching or sand- 
blasting. Although you may 
be able to find someone who 
still uses acid, sand blasting is 
the more comrmin way glass 
is etched today. It’s interest- 
ingto know how both tech- 
niques wo rk. 

When add etching glass, 
the entire surface is covered 
with wax. The desired pat- 
tern is then carved out of the 
wax, and when acid is poured 
over the surface only the ex- 
posed glass becomes etched. 
The waxed area remains un- 
touched. Acid etching is a 
very smooth, surface tech- 
nique . I f you ru bbed your fin- 
ger across a panel that had 
been made this way, you'd 
barely feel any depth to the 
pattern surface. 

A rubber or vinyl stencil is 
generally used when sand- 
blasting glass. For a frosted 
pattern on a clear field, the 
design is cut from the rubber 



and removed- To create a 
clear pattern on a frosted 
field h the opposite procedure 
is done: Rubber covers the 
glass where the pattern is 
desired while the remaining 
glass in sandblasted, creating 
a frosted background. 

Sand blasting can add some 
depth to the glass — how 
much depends on the coarse- 
ness of the sand. When fine 
sand, like talcum, is used, 
you'll see a slight granular 
effect on the glass. 

But if coarse r sand is used, 
a rougher, more obvious tex- 
ture results. 

There’s another, modern 
way to reproduce the look of 
original old etched glass. 
Called photo6tenciling h it's 
essentially a sandblasting 
technique that, as its name 
implies, stencils glass photo- 
graphically, Working from 
black and white artwork, the 
design is d eve loped on the 
glass with a liquid stencil. 
(When it dries, it's light sen- 
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sitivG). A film with the standi patLftm is 
then placed over the %]$$$- When it’s de- 
veloped, certain areas ¥.111 darken. 
When these dark sections are washed 
off the glass, the remaining exposed 
surface is sand blasted H leaving behind a 
design. It p s possible to produce incredi- 
bly intricate patterns— [ike the old Vic- 
torian designs— 'more economically this 
way instead of hand-stem: i li n g. 

Cut glass 

Sandblasting glass for longer periods 
erodes even mure glass, producing a3- 
dimensional or carved effect. This is 
similar tu wheel carving techniques,, 
where a design is cut into the glass using 
a copper wheel. The resulting sculp- 
tured surface has shimmer to it, 
Bri!Eiiani.-fltyle cutting, where derigna 
are handeui with stone, was used 
around the tu™ of the century. Many 
Victorian homes had frost eel-glass door 
panels, cut to different depths, that 
sparkled like jew els. The glass is ground 
with a stone wheel, then polished with a 
cork wheel and putnice, Finally, felt and 
jewelers' muge bring the cuts Lo a spar- 
kle, Brilliant cutting Usually 1 ranks 
bolder than copper wheeling. 

There are a couple more types of peri- 
od glass that should be mentioned hero; 
glue-chip glass arid bull's-eye glass. As 
its name implies, glue-chip glass is actu- 
ally made using animal-hide glue spread 
□n Lhe surface af the glass. As the glue 
dries, it grabs the glass and chips it. 
When its finally washed off, you're left 
with a frost-like, fern pattern. The best 
way L am describe il is w icy/' Glue-chip 
glass windows were generally used 
where people didn't want a lot of visibili- 
ty through the panes. 

Finally, bull's-eye glass was one of 
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the earliest, types of gla-^s used in late 
17th and early iSth century homes. 
Many of t he early Cape Cod houses had 
bull'a-eye glass in the transoms and 
sidelights. Bull's-eye glass was consid- 
ered scrap and was used wdiere folks 
didn't necessarily want to see out but 
still wanted Lo lei in some light. It's 
thicker than regular glass and has a 
swirly or circular pattern. 

Period glass today 

As you may have guessed, finding 
craftspeople who can replicate period 
windows isn't going to be easy. A list of 
some suppliers follows and you may 



have some luck looking in the Yellow 
Pages under stained nr leaded glass. 

Many glass studios have a supply of 
stock designs on hand. Or they will do 
custom work in their specialty, whether 
it's leaded, etched or carved glass. 

Surprisingly, much nf this work can 
be done through the mail. Some crafts- 
men can replicate a panel by Looking at 
the remaining broken piece of glass. If 
you're trying to match an etched or 
carved panel, a rubbing can he taken of 
the existing panel. Just rub a soft pencil 
or a piece of tracing paper held against 
the glass. Crayon also works well on 
brilliant-sty le cut glass, PM 
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HOT 
GLUE 
GUNS 

Make repairs a snap with 
the most comfortable and 
versatile Hoi Melt Glue Gun 
going The unique design keeps 
heat flow away from handle so it 
doesn’t get too hot to handle as 
others do. 

Bond almost anything permanently in 
60 seconds without lhe need of mixing 
or clamping. You can replace bathroom 
tile, repair leather goods, toys, seal pack- 
ages. fix furniture, glue picture frames, and 
it’s the ideal tool for arts and craft projects. 

ARROW FASTENER COMPANY. INC. 

£71 Mayhill Street. Saddle Brook. NJ 07662 

\n Canaan Jurrtei Qitn btftara I he . 55D5 Metroptifcan Blvd Easl Montreal HIP fXSOLrfbei: 
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INSIDE DETROIT 



BY JIM DUNNE 



New Beak For The Sunbird 




OOK for Lh front 
end Lo show Up OH the 
new Sunbird CT mod- 
els nest year as Pontiac com- 
pleted its facelift program for 
the sporty subcompact. The 
bulk of the Sunbird line 
received ll major facelift for 
1988, hut the angular front - 
entl sty ling of the GT waa left 
unchanged. That matte the 
GT look as if it was de&ignerl 
by a committee. The from 
end of the car had angular 
comers, while the rear of the 
oar wad mure rounded m a|>- 
peurance. 

Next year; it all comes to- 
gether w ith cu rves h i front t o 
match those in the rear. Also 
note that the headlights wilt 
be lower in height . 

The change is not as radi- 
cal as it may appear. Pontiac 
will use the same hood that 
the LE model uses now. Only 
the tower parts of the front 
end will be changed to the 
new style. 

Seville Under 
Wraps 

thirl iliac is testing prototypes 
of its newly styled 1990 Se- 



ville, but the luxury carmak- 
er is a bit shy about what Its 
plans really are. The proto- 
type Seville shown here has 
disguises that cover the roof, 
rear end, twilights and part 
of the front end. But thf?ro h s 
no mistaking chat trademark 
Cadillac grille. 

Careful analysis of this 
photo shows that the new 
luxury sedan will have about 
the .same wheelbase as the 



GM-lfl cars £ Pontiac Grand 
Pm, el. aU, roughly 108 in. 
But the overall length will be 
almost a half a fool greater, 
approaching 20G in, 

Cadillac insiders admit 
they made a mistake in 
downsizing their cars during 
the early 1980s, and are de- 



termined to make up for that 
as new models are intro* 
riucod- However, it seems 
the division is locked into 
front -wheel drive. The Se- 
ville will continue with this 
dri vet rain layout through 
the foreseeable future. 

EconoUne Van 

A new- grille and body shape 
is in store for the 1991 Ford 
full-size van, but Han't look 



for major changes in the 
chassis or dri vetrain. Ford 
will goto aplastic grille and a 
more rounder] shape fur the 
front of the Econoline.-'Club 
Wagon as seen below. 

Changes in this model are 
typical of cooling system 
testa. The grille, front fend- 
ers and hood are taken from 
the 1991 design ami tacked 
onto the 1989 body and chan- 
sis. With this setup, Fort! can 
examine the design fur any 
[laws in airflow 1 Lhal may hin- 
der engine cooling. Later, as 
prototype van bodies and 
windows are crafted, com* 
pitied vans will be put in the 
test schedules, 

VI O And Beyond 

Chrysler will not 
stop its power de- 
velopment with 
the V10 engine it 
is planning for its 
big vans, Ram- 
chargers and mo- 
tor hornc.^ehool 
bua chassis. The 
V 10s will be ready 
fur production 
within a year. 



The new engine is essen- 
tially Chrysler 1 s 3Gfbcu.-in. 
VH with two extra cylinders p 
and a displacement of about 
4oti cu. in. , which is competi- 
tive with the biggest Fords 
and L'hevya. 

Shortly after the V10 
makes its appearance, 
Chrysler will have a 4-valve 
version of the engine. It 
won’t be in the ZR I Corvette 
power range, but look for it 
to be smoother,, w ith horse- 
power approaching HOO. 

SI O Blazer 
4 -Door 

Chevy lias fully styled proto- 
type* of its 1991 Slf) Blazer 1- 
door on the road performing 
full ie&t schedule*. And from 




FuPI-i4ra Ford vara get «ro nose Job In ‘9&, 





mq Seville will ride cm GIW-10 (Pontiac Grand PrUfJ platform. 
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the* appearance of the first of Lhese 
sport/utility vehicles, there won't be 
much in the way of styling innovation 
aside from the extra two doors to make 
life easier for rear-seat passengers. 
Grilles are slightly altered from today's 
style, but the sheetmeUl appears to be 
lifted directly from the 1989 version. 

However,, the chassis holds at least 
one major change. The wheelbase has 
been stretched at (east 6 in. to make 
more room for rear door entry, and 
wheels are fancier with a rugged, sporty 
motif 

Chevy (and CMC with the Si & Jim- 
my) will have two 4-door utility vehicles 
when the new Blazer is Introduced. The 
big GMC Suburban was one of t he o rigi- 
nals. and continues to be a favorite 
among 4 -wheels! rive buyers. 

Eagle Talon 

Cbry&ler’.s new .Jeep/ Eagle division will 
have its own version of the sporty coupe 
being produced by Diamond Star Corp, 
It will be called the Talon, a reference to 
its Eagle marketing umbrella. Talon 
will have a 4 -wheel-drive chassis based 
on the sporty car Mitsubishi calls 
Eclipse and Plymouth will call Laser. 
Look for this model to be sold in low 
numbers because of its sticker — which 
should bo in the Sid.OOQ range — and the 
crow d of competitors in the mid-price 
sporty car market. 

Sun Block 

That all-purpose van ( APV) Chevy and 
Pontiac will introduce next year will be 
full of innovative features. Plastic body 
panels over a steel space frame is one of 
those features. That’s similar to the con- 
struction of the Fiero, and should keep 
weight down, in addition to eliminating 
body corrosion. 

Latest reports say Lb at the AP Vs will 
also have solar-reactive glass in the Win- 
dow’s — the glass will automatically re- 
act to sunlight and become darke-r. thus 
cutting down on rudi ant heat in the pas- 
senger compartment. 

With the wide expanse of glass used 
in the APV, the solar glass is a near ne- 
cessity, In addition, the darkened glass 
gives a different, more customized ap- 
pearance to the vehicle. 

GM s 2-Stroke 
Talent Hunt 

GM is looking for engineers who know 
about 2-cycle engines. That's the same 
kind used for ouiboards 1 la winnowers 
and snowblowers. The company has 
been running advertisements in news- 
papers calling for experts in 2-cycle 
technology which means GM is cranking 
up a project that may eventually pro- 
duce a 2-cyrle engine for its cars, some- 
thing both Chrysler and Ford are 
actively pursuing. 

Recent developments in 2-cycle teeh- 



nology — premixing of the air/fuel 
change anti oil injection — make the re- 
birth of an automotive powerplani of 
this type possible, owing to cleaner op- 
erating potential. 

The attraction of a 2-eycle engine lies 
in its smaller size, lighter weight and 
higher output potential* the latter be- 
cause a 2- cycle produces a power stroke 
twice as often as a 4 -cycle engine?. 

Saturn Screamer 

Shortly after the Saturn cars are intro- 
duced in mid-199G, a high-performance 
engine will be offered in selected mod- 
els, Saturn is working on & dohe 4-valve 



version of its unique 1. 9-liter 4-cylinder 
engine. 

The expected 30- to 40-pereent boost 
in output, plus a wider operating range, 
will give the Saturn the power it needs 
to compete with subcompact import 
coupes like Prelude and Mitsubishi's 
new' Eclipse. 

The new Saturn engine will be all-alu- 
minum. cast by a lost foam process , the 
first automobile engine to be made 
completely with this technique. The 
high -out put version differs from the 
standard 1.9- liter Four mainly in the de- 
sign of the head, combustion chamber 
and valvetmin. IW 
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■MOrt££FrcC 77 V£ By 

duplicating the motion of 
cross country skiing, the 
world's best exercise, 
NordicTrack provides the 
ideal aerobic workout. 

mMQRE 

Unlike bikes and 
other sitdown 
exercisers. 

MordkTrack 
exercises all 
the body's 
major muscles 
for a total 
body workout. 

mMQRE 
CALORIES 
BURNED In 

tests at a major uni 
versity, NordicTrack 
burned more calories 
than an exercise bike and 
a rowing machine.* 
mMQRE CONVENIENT 
With NordicTrack. you can 
exercise in the comfort of your 
home. NordicTrack easily 
folds, requiring storage space 
17" x 23* 



tr-\r rebuilt inrludrd in. 
Pint d«rTr* f y h*n< hu tw 



fflordicjrack 

THE BEST WAY TO FITNESS 



ACMLCOMIWNlf 



f? 198ft Mrs rdir Track 



pill Km-h 



OryifTiCnL 



Silivt 



■ LESS TIME Because 
NordicTrack is so efficient, 
you burn more calories and 
get a better aerobic workout 
in less time. 

NO DIETING No 

other exercise 
machine bums 
more calories 
than NordicTrack 
, + , So you can 
lose weight 
faster with- 
out dieting. 

■NO 
IMPACT 

Running and 
some aerobic 
workouts can 
cause painful and 
potentially harmful 
jarring. A 
NordicTrack workout 
is completely jarleSS. 

mNO SKIING EXPERI- 
ENCE REQUIRED Even if 

you've never skied, in a few 
minutes you'll be “tracking' 1 
you r iv ay to be t ter hea I th . 

Call Toll Free Or Write: 

1 - 800 - 328-5888 

l*Mirmi^WSHE-5H5 inCiudilWiW 
14i Iwurliuri Blvd N., Ctusta. MN 55311 

S riruu Knd fm bradiun 
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SCIENCE 



BY TIM COLE 



The New Nuclear Technology 



ITH ail y luck for this 

I i *Jl**l**lf uere d planet, 

LmJ the recently ratified, 
treaty between the U.ft. antJ 
the U.K.S-R. to limit inter- 
mediate-range nuclear mis- 
ail et* signals h. dramatic shift 
in the technology of terror 
that has gripped the nuclear 
age. Heretofore, sciential? in 
national labs and academic 
centers have worked to cre- 
ate lighter, more powerful 
swifter weapons of destruc- 
tion* Multiple independently 
targeted reentry vehicles are 
an example. as are death- 
deaSng neutron warheads. 

But INPhaa ushered forth 
[i new technology that has far 
more wholesome prospects: 
The technology of disarma- 
ment. 

Army Brig. Gen. Roland 
Lajoie, director of the On- 
Site Inspection Agency h said 
in a recent interview with 
Defense News that Soviet 
and American inspectors 
would hr using portable X- 
ray equipment to disclose the 
contents of trucks and con- 
tai ners cqmi ng out of A me ri - 
can and Soviet defense 
plants. The Soviets arc re* 
portedly using a Cesium- 137 
device, along with induction 
metering system?, at the 
Hercules Aerospace Co. in 
Utah, and Americans have 
Laken an infrared imager to 
the LLS.S.R/s Vofkinsk Ma- 
chine Building Plant. 

New seism □logical tech- 
niques are yielding more pre- 
cise information about the 
magnitude of Soviet and 
American nuclear explo- 
sions, The American side 
use ? a system called Currlex. 
A cable is placed in a hide 
adjacent to the nuclear 
charge and Corrtex hard- 
ware m ensures the size of the 
blast based on the time it 
takes to crush the cable. 

The Soviets prefer a sys- 
tem nf off-lying seismic 
stations to measure blast 




LLS, Amy iGicflefl Witch a mid- 5(b atum teat |as s«n in 'War and 
Peace in the Nutiear Age' on PB£|. 



effects. News agencies have 
reported lhaL results from 
recent blast tests shuW that 
seismic measure menu work 
lis Well — and sometimes even 
better— thEtn CoiTtex. 

These disarmament Verifi- 
catkin me the ids are another 
chapter hire we say the hist 
nne'fj in the history of the 
Cold War. To obtain a clearer 
view of nuclear deterrence 
and nuclear disarmament, 
Public Broadcasting St a Linns 
around the country will ho 
h rood ca s t i i ig a 1 3- w e l- k se- 
ries called M War and Peace in 
the Ntfflear Age." Producers 
Xvi Dnr-Ner and Elisabeth 
Deane take viewers around 
the world to study ■ hi- politi- 
cal, emol tonal ami scientific 
effects of the nuclear arms 
buildup — from Robert 

* Sppenheinuir's Manhattan 
Project, to President Eisen- 
howers tremendous fleet of 
R- IT strategic bombers, to 
today's intricate and hard- 
iv mi disarmament treaty, 
It's a. balanced mid skillfully 
Wrought report covering nu- 
clear technologies and nucle- 
Lir tensions as t h e- hum sin 
species faces the possibility 
of its i evil annihilation. 

"War and Peace in the 
Nuclear Age" will sharpen 
po rs pe c t i v es — fn r prop fl- 
uent. s of both nuclear deter- 
rence and a nuclear ban — as 
Lhis fuarf u I v m con t i r ues . B( 



Space Station: On Again? 

Lant summer, Congress made a reluctant, I 1th- 
hour appropriation for America's .ste-ppmg stone in 
Ju w K art h 1 1 rb it . M ny space s c it? ni i s t s c< ml v ml 
that unmanned launchers would yield more data 
for less money, an argument tempered by the re- 
pent successful Shuttle launch. Where does the 
Station stand? Somewhere in the purgatory of 
Executive hud get making and * ongressional tip- 
propnalion. But don’t count il out. Remit experi- 
ments to simulate the Station s heat load and tem- 
perature environment indicate critical develop- 
ment work for uur much- needed future space space station h rat-load ilfriuJatlon Pm 

Iftfrurf me! U re. J&hrwon Spate Center vacuum chamber. 
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EARN $18 AN HOUR! 

TYirn Your Spare Time 
into EXTRA INCOME!!! 

Operate your own 
Profitable Saw & Tool 
Sharpening Business! 

NO EXPERIENCE NECESSARY! 



fHf SHARP-ALL 

lets you easily... Sharpen Saws, Shop and 
Gardening tools Tor Home and Industry 

Now * use your sport time to generate low risk, high profit income 
to improve your Ufejiyie! 

With the FoiCy-Belmw Model 1055 Sharp-Ait it’s easy for you to start 
your own profitable Saw & Tool Sharpening Business, Yours is a 
Sfimofi business, ^ihdnfs no selling involved no inventory required. 
You spread the word about your business and people just start bringing 
in their saws and tools for you to sharpen... it's that easy,.. and you 
pocket year round profits for the things you want to do. 

Manage your own time and reap the rewards of 
financial success and job satisfaction} 

You're your own boss, so you set the hours. Work in your spare time 
or build into a full time operation right at home in your garage, 
basement or tool shed. Work as much as you wane, as long as you like. 

Plenty of business just waiting for you 0 Start 
your own Sharpening Business! 

With all the new residential and commercial building in America 
today, more than enough business awaits you when you open your 
shop, Every home and business has saws and tools of all kinds that 
need sharpening periodically and with your Shaj]> All you can service 
the needs of y our comm unity ...no matter whether you live in a big city, 
small town or rural farm area...you + Jl be the sharpening headquarters 
for carpenters, builders, manufacturers, craftsmen, hobbyists and 
homeowners. 

IPs easy to get started, no experience necessary. ..and you deal 
direct with the factory for tow prices t 

You don’t have to invest thousands of dollars to get started in business 
for yourself. In fact for less than $2.00 per day, with the low cost Sharp 
All and your desire to get ahead, our Operators Manual and Guide to 
Profits will provide an the necessary informal] on and siep-by-siep 
ill unrated instructions you'll need to get started. With Folty-Belsaw 
you deal direct with a dependable company with t history of provid- 
ing independent businessmen and women with quality products and 
superior service since 1926, 



HEAD WHAT THESE SUCCESSFUL SHARP-ALL 
OPERATORS SAY... 



‘"Sometimes t make mare in a week in sharpening than l do on my regular job. 
f stitt hme a lot of years before I retire , ft hj / can handle boikfidt and part- rime 
jobs without any trouble " 

Dan LdILbt, Louisiana 

'‘rr.thf thing that impressed me most b tkatjusj ahem everything that Foley - 
lielsaw claimed turned ouuo be true. You normally read the ads you know, 
and tend to look between the lines for wiidr ii r s ready tike, but with Foky- 
Beisdw tl was a straight deal and whatever they said was true” 

A1 Ki^snow, Connecticut 

"/ never sharpened a raw before iff my life. , only advertised in newspapers for 
2 wedu and mfv F have more work than f am able to do. 1 have as many as one 
hundred saws ahead of me at a rimt~ 

Prank Saida. Washington 

'7 have had ex cetteni results wirft the Sharp- All... you jmt can't beat it.. it is 
easy to set-up r doesn't lake tong la change stones... all in all it's no trouble 
to work with f 

LaVtm Heim, Kansu* 



ACT NOW! SEND FOR 
FREE FACTS TODAY! 



mmrmmmm 



FoNy-BEtMiwCenvany Since t$g$ 
&301 Equitable Road, (W 207 TO 
Kansas City, MO 64120 



To get started just fill in the coupon TODAY and MAIL ITi 

30-DAY FREE HOME TRIAL OFFER! 



WeTl rush to you our FREE "Lifetime Security** Fact Kit by return 
mail,.. First Class! You'll receive fill I details on how to start your own 
profitable Saw & Tool Sharpening Business with no risk on our 30- 
Day FREE Home Trial Offer! There’s No Obligation to buy .and No 
Salesman will call 



r^mni ah 

I 

I □ Y«, piaasa rush my FREE ^UfatimB SeCurlty" 

| Fact kit cm slaiting ntf own pfotltaWa Saw A Tool Sharpening Business! 

I 

| ADDRESS 
| CITY 



NAME 



| STATE 

| PHONE {_ 



ZIP 



FREEWHEELING 



BY TONY SWAN 



Driving The Futurebird 



A 



LT HOUGH concept 
cars have been whip- 
ping our automotive 
lust centers into frenzy for 
decades, it's rare when one 
actually lives up to the prom- 
ise of its sexy exterior. Many 
of the showmobiles suggest* 
ing the shapes of cars to come 
have been capable of nothing 
more than the most rudimen- 
tary Jevel of self-propulsion, 
and all too often those seduc- 
Live surfaces have clothed lit- 
tle more than air. 

However, a* competition 
intensifies, this tradition 
seems to be changing. In- 
stead of merely indicating 
the shapes and systems of fu- 
turo automotive genera- 
tions, more and more show 
cars are also able Lo demon- 
strate performance* 

An excellent example nf 
this trend is Pontiac's Ban- 
shee , a fully operational pro- 
totype that debuted as part 
of GM's traveling dis- 
pLuy- — the so-called Roger- 
ama show— l&at year. This is 
one car that delivers on its 
implicit promise and to prove 
it, Pontiac invited us out to 
Portland 1 nler national Race- 
way for a little test drive. 

Slipping into the Ban- 
shee's clever cutaway driv- 
er's seat, Lhere isn't much 
question thal this car is nut of 
today. Although the steering 
wheel's bub- mounted con- 
trols are consistent with cur- 
rent Pontiac practice, the 
rearview TV monitor and 
ETAK navigation system 
dearly belong to the future, 
albeit the barely distant fu- 
ture. The steering hub also 
demonstrates how Pontiac 
intend* to reconcile air bags 
with hnb*motmted controls. 
The Banshee's Head-Up 
Display (HUD) isn't really 
Ruck Rogers stuff anymore 
— HUDsaro already appear- 
ing on production cars from 
OM and Nissan — but other 
aspects of the ear's instru- 




mentation are intriguing in- 
deed, Included under this 
heading are the electronic 
compass, the acceleration 
timer f for 0 to fii) and qiiarter- 
TEiiles j and the (5- Analyst me- 
ter,, replete w r ith pop-up dot- 
matrix display. 

The ear's front-mounted, 
4.fl“liter, dohe. 32- valve port- 
injected VS engine is a par- 
ticularly interesting part of 
the story. It's a munobloek 
—heads and block are all one 
big aluminum alloy chunk 
—and it's already history af- 
ter a production run nf three 
copies. GM had plans for this 
poworpknt at one point r hut 



it has since become a muse- 
um piece. 

Tl doesn't feel like a muse- 
um piece, though- Torque is 
plentiful, giving the Banshee 
pilot a massive push in the 
hack when the throttle is de- 
pressed . and growling as 
only V8 engines do. 

The Banshee's fighter 
plane-style plexiglass cano- 
py looks sexy, but it's a heat- 
gatherer and full of optical 
distortion, something that's 
initially disconcerting, espe- 
cially when scenery moves 
toward the driver at higher 
rates of speed. The car's 
steering, which involves ca- 



bles and pulleys, also takes 
some getting need to. 

Nevertheless, the Ban- 
shee gives its occupants the 
feel of a racing machine, with 
flat cornering and excellent 
adhesion, thanks in no small 
measure to massive low-pro- 
file tires on alloy wheels. The 
Latter were machined up 
from billet stock, an impres- 
sive piece of work that must 
have cost plenty* 

Pontiac presents this car 
as a suggestion of things Lo 
come for its Firebird line. 
Now which of the sugges- 
tions do you suppose are pos- 
sible? M 
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IMPORTS 



BY BILL HARTFORD 



Pouring On The Power 






QT TOO LONG ago, 
one horse was all you 
needed to get you to 
town liekety- split Now, as 
any modern man knows, 1 
horsepower— odO ft r -lb. per 
second or 745.7 watts — is en- 
tirely inadequate for power- 
ing oven a pony car. In fact, 
to recast the saying for n 89: 
"You can't be too thin, 
rich, or have too much horse- 
power under you r hood, " 
This will be a record year 
for cylinder proliferation and 
horsepower production. 
Whatever the car, the more 
hp the better. E ven a basic 
(and brilliant) transportation 
module Like the Honda Civic 
has had a horsepower jump 
in recent years from 76 to 
108, That, from a 1.5- or 1, fr- 
itter Four, means the differ- 
ence between just slogging 
along, and stepping out with 
a margin of safe Ly in the tight 
spots — not to mention with 
some seif-esteem. 



The V 1 2 Irr LamborgNnl ‘i 

Anniversary Countach lets you 

hold the relru on 420 hones. 



BMW B-Serlei [to replace 63££$K}gem:he id me VJ2*j ihe 7 SOIL 



Firing On 
All Twelve 

At the wheel of a car that rep- 
resents much more than just 
transportation, the ^cylin- 
der Anniversary Countztch, 
you can go from a standing 
start halfway to 100 mph in 
the time a traffic light is yel- 
low, The Vl2 is a 5.2-liter, 4- 
cam, 48-valve powerhouse 
that does its thing from a 
midships position in the lim- 
ited -edition Lambo. Only 200 
of the scirtsor-door exoticars 
will be made, and will be dis- 
tinguishable by new air dam r 
side skirt* . high-capacity air 



ing P The 12-cylinder route. 
BMW recently joined Jaguar 
in dTeringa V12 in it#, exqui- 
site 750iL sedan. Accelera- 
tion is as if by magic in this 
car. You don't hear or feel the 
balanced Twelve taking you 
beyond the legal threshold in 
less than 7 seconds. This en- 
gine will soon be here in an- 
other 150-mph BMW, the 
new 8- Series, replacement 
for the now classic-looking 
635CSL Horsepower is 2% at 
5200 rpm and torque hits 332 
lb, -ft. at 4100 rpm— fine 
numbers by themselves, but 
what is so astounding with 



Audi VB is surefooted with 
Its 2 SO hp applied to all 
four 



the 5-liter Twelve 



three-quarters of its torque 
is doing the job while the en- 
gine is turning at a gentle 
2000 rpm. 

Mighty Mercedes 

Caught coasting as BMW 
captured the imagination of 
performance-minded buyers 
with LL& 750iL, Mercedes- 
Benz is readying its early 
‘00 s S-Class sedan with a vo- 
luminous 6-liter 48- valve V J 2 
that cranks up 355 hp. With 
four cam shafts and discrete 
fuel-injection and ignition 
systems for each bank of cyl- 
inder^ the Mercedes-Benz 
motor should give the S- 
Class sedan a performance 
advantage over the VI 2s of 
Jaguar and BMW. And the 
new Mercedes is also expect- 
ed to offer the absolute state 



Audi Gets Even 

While Audi's powerful and 
familiar Five continues as 
prime mover in the 1UQ/200 
and 80/90 cars, by midyear 
there will be an Audi VS. 
This 150-mph flagship, the 
first of the fast-lane Vfia from 
abroad — to be joined by 
Toyota's Lexus (aee preview 
r eport, page 70) and Nissan’s 
Infiniti- — will mount a 3.6-li- 
ter, twin-cam, 32-vafve mo- 
tor that’s rated at 25b hp, 
Power will go to all four 
wheels to give the Audi V8an 
advantage over its rear- 
wheoLdrive competition. 
But, whatever the d rivet rain 
layout » cars eii gineered to hit 
150 mph are the veiy best of 
the breed, IM 



intakes, [-piece rear 
bumper, cast-aluminum 
wheels and Pirelli P-Zero 
high-speed tires. 



Tough Torque 

But let 1 ® get real. Even 
among models produced for 
the mosses — select ten* of 
thousands of them, any- 
way— 12 cylinders is the hot 
setup. Reaching for the ulti- 
mate in a high-performance 
passenger car, several auto- 
makers have gone, or are go- 



the un, with electronics 
calling all the shots. 






NRI training includes all the tools you need to get started. 



THREE BUSINESSES YOU 
CAN START YOURSELF. 



TELEPHONE SERVICING 



Ip5l 







pany. The new 



technology is here, with opportunity 
everywhere for the skilled tech- 
nician, NRI trains you to install, 
repair, and service even the most 
advanced electronic phones. 

Training Includes Cordless Phone 

You get test equipment like an LCD 
digital multimeter and telephone 
analyzer, a pushbutton memory 
phone to leant on and use as your 
test phone, a cordless phone to (earn 
servicing and troubleshooting 
techniques, plus the NRI Discovery 
Lab, where you work with circuitry 
used in today's advanced cellular 
systems, With NRl's eight Action 
Learning kits, you get telephone 
training at home, at your conveni- 
ence. NRI training prepares you to 
set up your own telephone servicing 
business, where almost no start-up 
money is necessary, little inventory 
is required, you set your own hours 
, , . and opportunities are unlimited. 



If coupon has been used, wnte 
NRI Schools 
3939 Wisconsin Ave. 
Washington, D.C, 20016 




A Fast Way to 
Independence 

Make good money 
making keys, even 
more repairing and 
replacing locks, 
top dollar installing home security 
systems. NRI trains you for all three 
in one complete course. 

Income While Yon Learn 

Indudes professional key making 
machine and all the tools you need 
to start earning profits of up to 
800% , even while learning. There is 
plenty of opportunity for the trained 
locksmith in replacing automotive 
keys, changing locks in apartment 
houses and office buildings, install- 
ing electronic security systems in 
homes, NRI training and equipment 
can get you started today! 



New Opportunities 
Abound 

Equipment from lawn 
mowers to motorcycles 
is powered by small, 
air cooled engines. NRI 
can give you the training 
and tools you need to start your own 
business in this big demand field. 

$ HP Engine, Generator Included 

Your training indudes a VHP 
Tccurcsch engine with electronic start 
and a power generator you build while 
training. You leant to service mowers, 
tractors, chainsaws, weed whips, 
snowmobiles, ATVs, outboards, even 
moiortydcs. Get all ihe tools you r • -d 
for tuneups. engine diagnosis, ant i 
engine rebuilding. NRI gives you die 
skills and equipment you need to 
succeed in your own profitable engine 
repair business. 
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ELECTRONICS 



BY STEPHEN A. BOOTH 



Instant Pictures Through Electronics 








|TiS ESTIMATED 
that an original Ko- 
Idak box camera that 
gold For S 25 back in 18JS4S ia 
worth ¥2000 or more or 
the collectors 1 market 
today, [f collect ing's 
your thing, you'd 
best run right out 
and snatch up Can- 
on's new EC-250 
Still-Video Cam- 
era. It's the first film 
less, all-electronic camera for 
amateurs, and it goes on sale 
this month for about n i . T n 

a century or bo, it might 
share the Kodak's stains as 
the first of its kind to make an 
esoteric technology' available 
to millions. 

It seems we've been writ- 
ing about Aimless electronic 
photography in this space for 
the past four years. We've 
been through the rumor and 
the prototype stages. Then, 
in September 1986 'Elec- 
tronics," page 56) we reprt- 
ed on Lhe first still-video 
camera for professionals 
— Canon's RC-701 and sssck 
ciated peripherals. You 
might remember that the 
camera itself cost $2600, The 
playback deck for its 2-in. 
magnetic disk cost another 
$2700, and a snapshot printer 
$7750, You might also re- 
member that Canon prom- 
ised to deliver a consumer 
version of the still- video cam- 
era in about two years. 

The company's done just 
that, in time for the 160th an- 
niversary of photography. 
Although only two working 
models were available in the 
U.S, before the launch, we 
spent a week getting a 
hands-on acquaintance with 
the new film less tmapshooL- 
er. Before we report on the 
outcome, let s review just 
how still- video works. 

Similar to a VCR or cam- 
corder, still-video cameras 
such as the EC-250 store im- 
ages on a magnetic medium. 



Carrani RC 250 Siill Video 
Camera retards pictures On A 
msgoetk disk instead of film, rt 
cents $400. 

instead of film,. This means 
there is no chemical Image 
processing involved. The 
magnetic material, just like 
tape, plays back directly to a 
TV monitor, and can be 
erased and reused. 

The magnetic medium in 
this case is a 2-in^dia. disk, 
housed in a hard plastic shell 
similar to that of a Ste-in. 
computer floppy. Whereas 
videotape records moving 
images, the video floppy re- 
cords freeze-frame stills— up 
to 60 of them. As with cam- 
corders, the image registers 
□n a charge-coupled device 
(CCD) pickup chip, which 
transmits the visual informa- 
tion to the disk as a standard, 
NTSC television signal with 
3:4 height -to- width propor- 
tions. 

The disk itself spins at 
1800 rpm while the recording 
head travels across it, in- 
scribing video information on 
el 0. L mm- wide (V|ofto-im) 
track. Because the informa- 
tion is stored in the NTSC 
video format, the disk can 
hold either 60 images in the 
NTSC field mode, or 25 in the 
higher-resolution full-frame 
mode (two interlaced NTSC 
fields). 

The RC-250 records in the 
field mode only— as most 
consumer still-video cameras 



are likely to do. Ironically, 
the picLures recorded by the 
RC-250 are in some ways 
better than those taken with 
earlier, full-frame pro mod- 
els. This is because the RC- 
250 is Lhe first still-video 
camera to use the new High 
Rand recording format. 

High Band is similar to the 
higher -res olution systems 
used for videotape — Super 
VHR, for example — in that it 
yields more lines nf horizon- 
tal resolution and less noise 
in the picture than the con- 
ventional formats. In opera- 
tion, it's similar too. High 
Band still- video records the 
luminance (black-and-white 
brightness) portion of the 
video signal at a higher earr> 



er frequency than earlier 
still- video cameras (9 mega- 
hertz compared to 7 mega- 
hertz) r and over a greater 
bandwidth (2.0 compared to 
L5 megahertz). 

Though in theary p 
High Band recording 
can yield up LO 500 
lines nf horizontal 
resolution, the actual 
count will vary from 
camera to camera, ac- 
cording to the capabili- 
ties of the image-pickup 
chip and other factors. The 
RC -250, for example, uses a 
Va-in. CCD with a relatively 
modest 2300, 000 pixels tore- 
cord, horizontal resolution of 
300 lines — about the same as 
a live TV broadcast. In play- 
back „ the RC-250 is capable 
of reproducing up to 400 lines 
if ( for example, it were play- 
ing a disk recorded in anoth- 
er, higher-resolution ma- 
chine. 

That ability to play back 
disks — in the camera 
— makes the binocular- 
shaped, 18-nunce RC-250 
unique among still-video 
cameras: Others require a 
separate playback deck to 
output the disk's signal to a 
TV or video printer. A sim- 
ple RCA cable links the RC- 
250 to your TV, for an elec- 
tronic slide show. 

The camera itself runs on a 
built-in rechargeable battery 
(good for 500 exposures) that 
also powers the built-in flash. 
Inasmuch as the RC-250 has 
a relatively low ISO film 
speed equivalent of 100, the 
flash fires automatically 



Compactly styled R C-2S0 h» 
sports housing | right ]. 
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whenever needed. The camera's capa- 
ble of shooting up to three frames per 
second, depending on the aperture and 
shutter jipeed that the camera's auto- 
matic exposure program has selected. 
Those shulter speeds range from l / Ml to 
Vfyuj second; apertures range from f/2.8 
to f/22. The fixed-focus, II mm lens 
keeps everything in focus from 1 ft. to 
infinity. In the selectable macro mode, 
objects as dose as 1 ft, are in focus. 

If the RC-250's Ilmm lens seems 
short (and somewhat fish-eyed) by pho- 
tographic standards, remember— this 
is video! The focal plane on which the 
image registers is a CCD chip much 
smaller than a frame of ftomm film. To 
equate video focal lengths to photo- 
graph ic4en.fi terms, multiply hy 4 for^i- 
in. CCDs,, and by 6,33 for 3 /fc-|n r ones. 
Using this formula, the RC-2hfi hari the 
equivalent focal length of Whirl 

In addition to the basic $8b0 package 
that includes the RC-250, battery 
charger, AC adapter and all cable?, 
there's an optional kit ($200) (hat in- 
cludes a water-resistant housing and 
sports finder, an action grip to which a 
1.33-power teleconverter attaches i for 
the equivalent nf an ftOm m lens), a mae- 
rophotography frame and stand, and a 
sports bag to transport it all. 

At this time. Canon offers no provi- 
sion for making hard-copy prints From 
the RC-260, At least, there's no high- 
quality printer priced for household 
budgets. And while still- video images 
look quite good on a TV video monitor, 
they lose their eye appeal when repro- 
duced on low -resolution, thermal-paper 
printers— even In the small snapshot 
size. Ills, however, possible Lo get still- 
video prints if you shell out $2500 fur the 
printer Cation sells to newsgathering 
organizations. J ust I wo years ago , C low 
on'?, entry-level printer cost $7750. 

Eventually, commercial photo- 
[jroce&Bors will be making reasonably 
good and affordable still -video prints 
alongside of those shot on film. Until 
then, it's probably best tu eiyjoy still- 
video as video — for a convenient elec- 
tronic slide show on your TV, 

It's A Plane .... 

There has been no end to the speculation 
over America's future tactical aircraft, 
the so-called Stealth Fighter. In fact + 
speculation for the mml part ia all there 
has been— what with the Pentagon 
keeping mum about the ace-imthe-hole 
it might or might not have. 

Just like the Stealth bomber before it p 
warhird watchers have been trying to 
divine the fighter's appearance and ca- 
pabilities, much the way the six blind 
men tried to describe the elephant. 
Even Pofl lar Mechanics, in this is- 
sue, takes a more-than-educated guess 
at the warbird r s featbers and fangs 
(“Our Most Secret Fighter p " page 66). 
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One vision of the Stealth Fighter hails 
from MicroProsr:, the highly acclaimed 
publisher of computer flight simulators 
and other action soft ware. And you can 
fly Lhat vision for plus the cost 

of an I H M compati ble computer. 

MicroPros^ has even given the 
Stealth Fighter a name- — the F-19 
(even though it is now’ officially the F- 
117A). On a recent mission to our of- 
fices, company president "Wild Bill” 
Stealey — a former fighter pilot — put 
MJcroFrose's Stealth Fighter through 
its paces. 

The simulation is a tour de force of 
31 Mike graphics and combat aviation. 
The manual fnr the simulati on weighs in 
at 210 pages alone — and its chock -full of 
Stealth Fighter specifi rations that Mb 
crnFrose believes arc very close to the 
real thing. 

When you're at the controls of the M i- 
croProae simulator, its a vionics and oth- 
er displays bombard you with a con- 
stantly updated stream of information 
un your armaments, orientation, radar 
profile, disposition of enemy targets 
and maneuvers— all the stuff that real 
pilots have to digest as they advance at 




F-19 Stealth fighter computer flight iPmufa- 
tPf presents compelling 30- 1 Ike grappa flnd 
c-ontl nudui head-up dtepJays. 




much speeds and careen through high-G 
turns. Meanwhile, the view through 
your windshield changes with nearly 3D 
realism as you whiz past terrain at light- 
ning speed. This realism results from 
five years of work in polygonal graphics 
hyMjeroFrnse, 

Regardless nf whether the Stealth 
Fighter according to MicroPros*; is 
close Id the real thing, it r s certainly a 
fascinating plane to fly. Maybe the Pen- 
tagon will even learn a trick or l wo! ETC 
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Tandy Leather's 
new catalog — 
with over 140 
new products/ 

A treasure trove of 
enjoyable protects for 
hobbyists of all ages 
and skill levels' 100 
pages packed wilh the finest in leather- 
crafling kits, supplies and tools Pius 
garment leathers, how-to books, more! 

TANDY LEATHER COMPANY 

For your FREE catalog 
See the While Pages lor a store near you. 
Or send $2. DO pslg./hdlg. (refunded on 
1st order) to; Tandy Leather Comp pny, 
Depl. PM1&9. J» O- 60* 2934. Fori Worth, 
TX 76113. 
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The challenge whs to create a new car 
worthy of wearing the Thunderhird 
wings. The result is the most aerodynamic 
Thunderhird ever. And a car with perform- 
a nee to match its looks. 

A responsive 3.8 litre V-6 engine with 
sequential electronic fuel-injection is standard. 
$o is an independent rear suspension. And 



there's even the option of four-wheel -disc 
anti-lock brakes. 

Inside, Thunderhird achieves a new 
level of comfort and convenience with 
increased room for five adults and a long 
list of standard features, including air condi- 
tioning, power windows and an electronic 
AM/FM stereo. 



There’s never been a car like Thunderhird. 

And there’s never been a Thunderhird like this. 




It all adds up to an automobile that’s 
impressive even by Thunderbird standards. 
The 1989 Ford Thunderbird. 

Transferable 6 -Yea r/60 , 900 -Mile 
Powertrain Warranty. 

Covers you and future owners, with no 
transfer cost, on major powertrain components 
for 6 years /tit), GOO miles. Restrictions and 



deductible apply. Ask to see this limited 
warranty at your Ford Dealer. 

New Ford 
Thunderbird 

Have you driven a Ford... lately? 



AUDIO 



Brain — With 
Some Brawn 

BY FRANK VIZARD, Contributing Ediror 




O NEEP a new brain, 1 ' 
said the streetwise 
shopper to the store 
salesman. 

"Does your brain have a 
radio?" asked the salesman, 
himself a veteran of the 
streets but still needing some 
clarification. 

"Yeah/ sudd the shopper, 
M Atid listen, ] need more 
power for my brain. Like 50 
volte/ 

"No problem." said the 
salesman. 

The foregoing is mutually a 
conversation overheard in a 
hi-fi store. What the custom- 
er wishes to buy is an audio 
receiver with output power 
of 50 watt* — not volte— per 
channel. As you can see, hi-fi 
retailers sometimes have to 
apeak in tongues . 

While it is possible to build 
an audio system around a 
separate amplifier and tuner, 
most people opt to buy a re- 
ceiver— a simpler ami less 
expensive approach. Receiv- 
ers are truly brains in the 
sense that they combine the 
functions of a control amplifi- 
er, power amplifier and an 
AM/FM radio in one pack' 
age. Now Lhat'sthe classic 
definition . The truth is that 
to day's receivers are much 
smarter than you’d expect. 
They're nut only smart, 
Lhey're also solid performers 
as well. 

An exceptional cranial ca- 
pacity is tu be expected of 
h sgh- wattage , h igh- pr iced 
receivers. Lota of brainpow- 
er, though, is now evident in 
some moderately powered 
receivers in the less expen- 
sive 50-watU-per-ehannd 
range. Less expensive 



doesn't mean inadequate, as 
50 watts a side is sufficient 
for most listening situations. 

A prime example of a good 
bruin in this class is Sansurs 
RZ-30D0 receiver ($370), In 
addition to the substantial 
power LhuL 50 watts per 
channel provides, the RZ- 

100 offers a level of perfor- 
mance and flexibility that 
makes it stand out from the 
crowd. Frequency response 
is listed at2Ot<i20,(]Ou \it 
with a very low 0.09 percent 
total harmoniu distortion 
[T HD}, The d inference or d i s- 
turtion between the signal 
recorded on the disc or tape 
being played and the sound 
that you hear is measured a* 
THU. Ideally, there should 
be as little difference be- 
tween the two as possible. 

The RZ-3O00*a other speci- 
fications are equally impres- 
sive and. unlike many other 
receivers in this price catego- 
ry, the RZ-liDCKlhas video 
inputs that allow you to 
connect a video cassette re- 
corder or other video source 
to your audio system. 

While being able to switch 
between phonograph, com- 
pact disc, video, AM and FM 
radio stations, and two tape 
pounces makes the RE-3000 a 



flexible machine, it offer* 
still more. One unusual fea- 
Lure for a receiver in this 
price range is a variable loud- 
ness control. When playing 
music at low volume levels, 
midrange frequencies are 
more prominent to the ear 
than bass and treble notes. 
Engaging the loudness con- 
trol gives the bass and treble 
notes more emphasis. Many 
receivers have a simple on 
OFF button for loudness con- 
trol. The RZ-3I)00 P however, 
uses a rotary dial that affords 
more precise adjustments. 

The RZ-BtNHl is a radio lov- 
er's dream in that up to 30 
presets are available for 1- 
toudi station location. You 
can program each preset us- 
ing either the s La Linn’s call 
letters or its frequency, but 
not both (the RE-3DO0 per- 
mits only four characters per 
preset). So, if you find it easi- 
er to remember more- famil- 
iar call letters than station 
frequencies, you might find 
the RZ-9000 p s programming 
capabilities a perfect solu- 
tion. Tuning, as well as 
source a witching, can be 
done via a 20-key remote con- 
trol. Even the rotary volume 
knob ia motorised for remote 
operation, making the RZ- 



3QOCP one of the best receivers 
around for the money. 

D-l-Y HI-FI 

It's sometimes said that elec- 
tronic audio components 
have become too complicated 
for hobbyists to build them- 
selves. The Heath Co., a sub- 
sidiary of Zenith, disagrees. 

The Heath kit catalog fea- 
tures a line of high perfor- 
mance, hi-fi components that 
will make do-it-yourselfers 
salivate. Three of the compo- 
nents are available in kit 
form: an AM/FM stereo tun- 
er, a I GO- w at Ls- per- channel 
power amplifier, and a pre- 
amplifier. 

A St hough all t hree bear the 
Heath brand name, they're 
actually designed and pro- 
duced for Heath by Harman 
Harden, cine of the most re- 
spected names in audio. This 
means that "kit" doesn't 
mean a ‘nn frills. M The AJ -3520 
tuner, for example, beasts 16 
station presets while the AA- 
2500 power amp offers fre- 
quency response of 20- to 
2Q t G00Hz, with TH Da low 
0,06 percent. 

Each kit mines with a de- 
tailed construction manual. 
The tuner kit lists for $229, i 
the amp for $449. and the I 
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Audiophile manufacturer Harman Kardon 
deigned trie new hi-fi km for Heath, 

preamp for $M9, They're also available 
fully assembled— add $50 each for the 
amp and preamp, $20 more for the tun- 
er. As you car see, you don't necessarily 
build from kits to save a lot of money. 
It's more for the satisfaction— and brag- 
ging rights— that you s ve done it your- 
self 

If you do. Heath offers two fully as- 
sembled source units to match your tun- 
er and amps, The Harman Kardon-de- 
signed CD player and cassette deck cost 
$849 each. Additionally, there are two 
JBL'designed loudspeaker systems h 
priced at 3899 and $159 a pair. Heath's 
toll-free number is (800) 253-0570, 

Riding Tiie Beam 

For some years autoreverse in an auto- 
motive cassette^eeiver has been both 
a convenience and a curse. As a conve- 
nience the benefits are obvious. There's 
nothing more tiresome than having Lu 
eject a cassette, flip it over and reinsert 
it just to hear Side B — particularly if 
you're doing it L- handed with double 
nickels on the speedometer, 

The downside of convenience has 
been a lack of performance on either 
Side A and/or Side B of the cassette. 
The problem is azimuth adjustment. 
Azimuth is defined as the angle of the 
gap In the playback head in relation to 
the direction of tape travel. The azimuth 
must be a perfect be 90° to insure proper 
high-frequency response. 

For the longest time, autosound man- 
ufacturers couEdr/t have it both ways. 
When the audio tape changed direction, 
the alignment of the playback heads in 
relation to the tape changed as well On 
the other hand, a u Lore verse sold cas- 
sette receivers. Ko r no one cared- Azi- 
muth could be a small town in the Duchy 
of Abalonia, Manufacturers did their 
beat h generally optimizing azimuth for 
one tape direction or trying align the az- 
imuth so it was perpendicular for both 
directions. Neither solution proved ide- 
al. Even a alight deviation in azimuth 
causes a drop off in high frequency re- 



sponse, Cymbals that should sound 
shimmery and metallic, for example, 
just sound hissy. 

Clarion and a number of other eas- 
sette/receiver makers are now using an 
automatic azimuth adjustment system 
that properly aligns the playback heads 
with the tape no matter which direction 
the tape is moving in. Cassette/re- 
ceiverw with automatic azimuth adjust- 
ment have internal mechanisms preset 
for both tape directions. When the tape 
changes direction, a lever triggers the 
appropriate preset so that the tape play- 
back head is properly aligned. 

Automatic azimuth adjustment is be- 
coming more widespread as a feature in 
car cassette/receivers and it is certainly 
a w elcome development. Autoreverse is 
a great feature Lo have, particularly if it 
means there's nn loss jn performance. 

Winter Warnings 

We've all gotten into the habit of being 
able to listen to music all year round and 
in just abouL any environment. Winter, 
however, presents certain hazards for 
Walkman -type personal stereos and for 
car cassette/neceivers. The big problem 
is cold. 

When a l ape player is too cold, you 
might experience what is called “wow." 
This displeasing sound is caused by 
sluggish drive belts and contact points 
affected by viscous oil in the recorder, 
This effect can he avoided in a car eas- 
sette/receiver by letting the car's heat- 
ing system go to work for a few minutes 
before you attempt to play any tapes. 
Outside, jusl wear your personal stereo 
under your jacket, Your body beat will 
keep the machine operating efficiently. 

Coming in from the cold also presents 
some problems. You've probably no- 
ticed that eyeglasses often fog up when 
the w earer enters a warm, humid room 
after being in ihe cold outdoors. The 
same thing can happen to the playback 
heads of a ta pe deck , thus impairi ng the 
machine's ability Lo operate. Fortunate- 
ly. this problem isn't all that serious. All 
that you have to do is let the machine 
adjust to the ambient temperature for a 
few minutes. Just for the record, I ad- 
vise against speeding up the process by 
putting the machine over a stove or 
radiator. 

Cassette tapes themselves are rarely 
problematical in cold weather. Most 
cassettes can operate perfectly in tem- 
peratures as low as 0° F, Extreme cold 
can make the carrier film of the magnet- 
ic tape become a bit sliffer, thus raising 
the torque needed to transport the tape. 

Listening to hot tunes when it's cold 
outside or skiing to hot jazz on a wintry 
slope is great fun, 

A few F simple precautions are all that 
is necessary to make your car or person- 
al tape deck run properly, nc 
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AUTOMOBILES 




Long-Term Test 



OLDSMOBILE 

CALAIS 

Quad 4 quality. 

MAZDA 626 
4WS TURBO 

They don't make 'em 
like this anymore 

BUICK 

REGAL 

CUSTOM 

Redeems itself 
in the long run. 
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A S THE 1908 model year drew 
to a close, we reduced our 
long- Lerm test fleet by a fac- 
tor of 50 percent, as three veterans, 
the Olds Calais Quad -1. Mazda Gliti and 
Huiek Regal, quite literally went to 
meet their makers. 

The remaining trio— Dodge Cara- 
van, Ford Festive LX and Renault 
Medallion — are also updated here. 

Olds Calais Quad 4 

If dependability is the basic currency 
of consumer satisfaction in automo- 
biles, our Olds Calais is on the gold 
standard. Over ID months and 11,493 
miles, it's performed flawlessly, with 
never a hiccup, balk 
or a single minute of 
downtime. 

The only problem 
we've had with the 
car — failure of the 
windshield washers 
—is one of those 
irritations that 
wouldn't even be 
mentioned if there 
were real problems. 

Aside from that, the 
shocks seem to be 
getting a bit tired Co-power of 616 Turbo drew plaudit;, avn terp#d In parking led. 



and the doth upholstery seems a little 
more worn than one year of normal 
use would seem to warrant. 

BuL the heart of our Calais Interna- 
tional Series coupe — the Quad -I 16- 
valve twin-cam engine — left our care 
els fresh as the day we look delivery. 
Fuel economy over the course of our 
evaluation has ranged from as low as 
21.5 mpg, to a bit over 30, and the 
overall average was 25, .7 — not great, 
but certainly not bad, either. There 
were some negative observations in 
the logbook concerning engine noisse. 
but these were offset by praise for the 
Quad 4's spirited performance. 

( P/ttiJif fiJJ’JJ f<j jmgr r >iil 
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'An Audio Guide 
Your Car's Performance" 






Included are a worn water pump, loose drive bell, 
defective power steering pump, worn valve, a falling air 
conditioner compressor, a loose shock absorber and 



Have you ever broken down In I he middle of She night 
somewhere? No help around, too dark to get out of the 
car to seek assistance. Well, SOUND ADVICE will help 
you avoid a major breakdown like this. 

SOUND ADVICE Is an audio cassette tape containing 
20 of the most common noises that your car can make. 
It will enable you to pin-point that mysterious knock and 
growl, thud and rattle, click and clunk. squeaE and 
squeak, And. most Important, which sounds need 
immediate attention. 

The sounds made by your car can alert you to needed 
maintenance and help you avoid extensive and expen- 
sive repairs. This unique auto dlagnosllr tape has been 
compiled by Mort Schulte, PM’s expert contributing 
automotive editor. Every car owner should have one. 

SOUND ADVICE allows you to hear the noise with the 
car running under operating conditions- Play the tape in 
your car s cassette deck for on-the-spot comparisons nr 
In the quiet of your home to sharpen your listening ski H&- 

The tape identifies noises that come from inside and 
outside the engine* as well as underneath the car. 



more. 



Listen To What Your Car 



Is Saying ! 




SOUND ADVICE will help you keep your car at peak 
performance ai all limes. For a few dollars Investment 
you can save hundreds! ORDER YOUR TAPE TODAY I 



Only $ 7.95 

# V-1010 



Send to: Popular Mechanics 

Box 1014. Radio City Station 
New York. NY 10101 
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LONG-TERM TEST (Continual from page W 



We tagged a couple of idiosyncra- 
sies that become annoying over the 
long haul, not only in this car but in its 
GM stable pates— Pontiac Grand Am 
and Riiiek Somerset— as well. One is 
the absence of a detent to keep the 
passenger-aide seatback from pitch- 
ing forward under hard braking. Then 
there's the absence of coin storage, 
which is a hassle for commuters who 
travel on toll roads. And finally, we 
regularly wondered why GM thinks 
it's a good idea tn render the glove- 
box-mounted trunk release inopera- 
ble without the ignition switched on. 

However, these quirks have noth- 
ing to do with w r hy we brought the 
Calais to New r York City. We wanted 
to see how GM r s new Quad 4 would 
stand up to one of the least hospitable 
urban automotive environments in 
the country. And it*& hard to imagine 
a car performing much better than 
this one did ,— Tony Swan 

Mazda 626 4WS Turbo 

Our 626 reached the end of its c vaiua- 
lion with 12,435 miles on the 
clock, although a year's 
worth of mileage doesn't 
seem to have aged this car's 
spirit even slightly. It still 
runs down the road like it's 
being chased by a process 
server, delivering a some- 
what di sappointing 22,8 mpg 
in the process. City commute 
ing drops the mileage to 
nearer 20. but that's not un- 
usual for a 12-rnile Lrip that 
often takes an hour. On the 
open road, the 626 does much better, 
regularly logging mpg tn the high '20s 
and even low '30s, 

Oil consumption ha* been less than 
a quart between our frequent change* 
(usually between 2000 and 300 0 
mile*), and Detect oil analysis hasn't 
revealed any nasties in the crankcase. 

The 626's clean, near-momrchrome 
styling makes a gttfsd impression even 
among those w r ho have to ask what 
kind of car it Lb. Several drivers have 
commented on its excellent high- 
speed manners, even without being 
aware of the car's 4-wh eel -steering 
system. This isn't surprising, since 
the distinction betw een Mazdas with 
conventional steering systems and 
unr own 626 is difficult to perceive. 
About the only area of marked con- 
trast is w hen it’s time to w edge the car 
into some tight parking spoL, but this 
doesn't really seem like enough to jus- 
tify the system's expense, and Mazda 
has had trouble getting buyers to bite 
tm4wssufar. 

There have been a few problems. 
We canT blame Mazda for the tire and 
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alloy rim that were eaten by a pothole 
late one night, although it is impres- 
sive that the alignment remained 
true. One particularly steamy August 
road trip with a car full of people 
left the air conditioner ducts with a 
recurrent case of mildew, giving the 
ventilation system a more or less 
permanent case of bad breath. 

Last year, wdien Mazda announced 
its 4ws option, everybody wondered 
why this system was limited to the 
626 Turbo, w hich is auto transmission 
only, rather than the sportier MX-6. 
Well, Mazda ha* apparently teen Lis- 
tening, ljecau.se for 1389 the 4- wheel- 
steering option has been moved to the 
sporty MX-ti coupe, making our 626 
Turbo sedan someth ing of a col lector's 
item.— Mike Allen 

Bui ck Regal Custom 

The Regal's last hurrah was a spirited 
end run from Long Island, through 
the Calskill Mountains, to Lime 
Rock, Connecticut, to the Interna- 
tiona! Motor Press Assn.'s annual 



test-driving clay. On the way back, as 
we wheeled on board the Cross-Sound 
Ferry. Ihe Kuick was cookin' fine, but 
this driver went to full recline and re^ 
fleeted on 5172 miles of ciLy. country 
arid interstate driving. 

Last summer, the car, with its slick 
coupe styling, got lots of attention. By 
the end of'SH. however, its good looks 
would be taken for granted. Also tak- 
en for granted by the time we headed 
for Lime Rock w as the Regal's ability 
to quickly and smoothly take us any- 
where w r e wanted to go. Our failh in 
solid-state electronics was restored 
after a one-in-a-million blowout of the 
ignition coil assembly that left us 
stranded, having to hail a Low truck to 
get us to a Fiuick dealer, in 96" heat 
("Long-Term Test," page 118, Wept. 
'88>. At the time of the tow. with the 
front end being lifted toward the 
stars, we weren't very receptive to 
the truck driver's exclamation: 
"Great looking car!" The pari- replace- 
ment. made under warranty nver- 
nighL p^t us back on the road to 
continue logging mile* on what we 



judged, in the long run, to be a very 
capable car. 

Thc £.K-liler V6 with EFI teamed 
with the 4-speed automatic gave us all 
we needed off the line and let us sit 
back in 25- mpg economy and comfort 
on long hauls. When we had to serpen- 
tine, the suspension, steering and 
Goodyear Eagle GT+4 radial* let us 
quickly bob left and right without any 
surprises. 

The Regal did develop a few idio- 
syncrasies that we learned to live 
with, not finding the time to schedule 
a dealer service department correc- 
tion, or to 11 get out and get under*' our- 
selves — like the headlight switch that, 
required a hard jab every time you 
wanted to turn on the lights, or the 
passenger- side power window that 
would occasionally stop, dead in its 
tracks, midway up or down. With a 
little help from its friends, it would 
continue its travel. 

All in all, the Regal became a car we 
felt good about living with — not lov- 
ing exactly, but living with. At 3000 
pounds, it's a middleweight 
with a solid stance — there's 
nothing tinny about It. It’s 
Detroit iron properly forged: 
lightened with a dash of al- 
loys, designed with seats 
that make sense (seductive 
to drivers w r ho know how 
well the imports take care of 
this department), engi- 
neered for proper perfor- 
mance and patriotic fuel econ- 
omy and styled with staying 
power, to still be satisfying 
after the last car payment is made, 

-BillHartford 

Dodge Caravan SE 

Our Caravan has had incredible abu&e 
heaped cm it over the course of the 
summer racing season, moving the 
entire PM Racing pit setup to and 
from tracks, moving furniture on 
weekends between race* and doing 
occasional duty as 7-passenger trans- 
portation. 

Even with enough of an overload to 
nearly bottom the springs, It remains 
unfussy to drive on the turnpike or in 
traffic. Mileage under these loads 
plummets to 16 or so, but remains 20 
to 22 tn traffic carrying only one or 
two commuter*. 

At IH t 0tH) mile*, it has required 
only normal maintenance, and prom- 
ises to remain as reliable in the future. 
The interior is beginning to look a lit- 
tie moth-eaten, mostly as a result of 
being loaded hurriedly after 24-hour 
endurance races by guys who hadn't 
been Lu bed for two days. 

— MikeAllen 
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After early hiccups. Bulck ftegdi delivered irouble-fm driving. 



Ford Festiva LX 

Thanks to heavy now-car introduc- 
tion schedules over the summer, our 
Festiva has only 3459 miles on its 
odometer at this writing; barely 1000 
more than our initial report. To be 
candid, one of the reasons for this is 
that staffers Lend to opt for bigger 
ears when it's time to hit the open 
roach Although this Korean-built mini 
makes the most of interior volume, 
il h s not the sort of ear one packs a fam- 
ily into with a week of touring in mind. 

Nevertheless, we still see this jaun- 
ty little box as an Ideal urbucar, quick 
enough in traffic, cheap to run and 
eminently parkabie. 

Although we still have no debilitat- 
ing problems to report H Ford did issue 
:i Technical Service Bulletin on this 
car, addressing the part throttle 
stumble that's drawn complaints from 
our car's drivers already. Ford’s fix 
includes running ignition timing up a 
bit and dialing Imck on EG It. neither 
of Which seemed to produce any no* 
tillable difference in our car's behav- 
ior, — Tony Swan 

Eagle Medallion 

C hry sler Corji . ’» r i? bail gtxl Re nau It is 
» perplexing tar. When it's running 
wtfll, it's actually a terrific small se- 
dan, It s roomy, has a big trunk, has 
more than enough power for its 
weight, has a smooth rifle and respon- 
sive handling. The trouble with our 
Ragle Medallion test car is that bo 
many things have pone wrong with it 
that some of the good feeling we’ve 
hail for the car is also gone. 

Right now, the car has just over 
I(},(KK 1 miles on the odometer, Re- 
cently, the car's battery went dead for 
the second time. No explanation. 
Nothing was left on. The car was just 
dead in the morning. Like the first 
Lime, a jump and a checkout revealed 
no harm to the battery's cells. So far, 
we haven’t determined the cause of 
these blackouts. 

Since nur last report, the front 
brakes have completely worn out. 
The car is at our local deafer right now 
having the rotors machined and the 

C ads replaced. Yes, we drive the car 
ard, but not ne w-b rakes- in-just- 
10 ,(XK)-miles hard. 

Also, the automatic transmission 
quit downshifting (even if shifted 
down manually!), the horn quit and so 
did one of the t urn signals. 

Between the dead battery epi- 
sodes, no brakes anti a transmission 
that won’L shift properly— all in 
lb,0GU miles — this test car isn't exact- 
ly helping to build a stellar track re- 
cord for Chrysler's new Jeep-Eagle 
brant! . —Joe Oldham 
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Looking fora fantastic buy on a new home urn versatile business opportunity? 



We make It easy with: 

• Vcr&qtLle investment programs •Advertising support 

• Unrestricted sales* territories •Full training i support 

« F 1 miming iissisluncc *Cariitmctiai| aKsistane t: 

•Substantial discounts *Model/5huw Hume 

■N<i invenEfin' required Program 

Our LIFETIME HOMES * made of steel offer 



i MAKE 


MQMEV ■ 


S*iu tnttmi Eionil 


GOLD AND ntECIQUS S4FT Ali MQtCHAKH^ 


Will bu> yaw wrip ., 


5? DCold 

\ nUnwinled IiIjIc <i* 


u -1 itjimucd IrwelPT 
-Jr uDeflurGfild 


" S> i 


D^alinttrn 
" Quiver 




' DfjUjdi-jrri. m 


l *#r[iMrrrff rradt njT.p 




tHigtn'S! 


Pricr^ P .n d If 



WE Will SEND toy MTMENT IN UJL *UNpi 
All IKAhOACnOINSi JTRkCTlT CONFIDENTIAL 



Furchjlw beComei ovmet of H&ad* *«e«*d. 

AH mrljh la hr. m -pi rod dnwp jin-tf cDrvitldE'vd 
fenp of m-rr-LMOififi <□ bf iivlwd. 

Print In bkxk Mien * hfdwk l" vwr p*r iA. yaw 
rump 1 od lufl milling iddrm 
Klid In 

lln U A A | tin Cunudi) 

S I C 1 F M M id I'M SJ.L A P M.M Lid. 

All Center Vlre*! »1 AvP W 

Lewvlon, New V'ori Wdlm*dilr. Ontirin 

1 JOTJ USA MJN 1 W Caudi 



^ Own your own V 
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Detailing service in just a few days. Low COSH, 
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Merit has everything you love about smoking. 

And something less. Thanks to Enriched Flavor,™ Merit delivers 
the rich, rewarding taste and genuine satisfaction you enjoy in a cigarette. Yet it has 
even less tar than other leading lights. Less than Winston Lights. Less than 
Camel Lights. Less than Vantage. So if you want more taste 
without more tar, say nothing more than Merit. 

Enriched Flavor^ low tan I A solution with Merit. 




merit 




ti Philip Mrjmi Inc. E 18 tt 

Kings: 8 mg "tar; 1 G.G mg nicotine- av par cigarette by FTC method. 



SURGEON GENERAL’S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 
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Corvette Zl?T 

M, , Engine 5 7Ldobc®valw US 

■r Hp. ne! 375 @ 6000 rpm 

■ I 1 Torque, lb dl 370 @ 4300 rpm 

' Trarsmtealofi 6-spee0 manual 

pjP J, i Curb wBight 3425 ibs 

S#* * ‘| Brakes Vented ebsc, ABS 

* ' Tires, i-r 275 40ZR- 1 7, 3i M5ZR- 1 7 

-j fl . Performance 

0-60 mph 4 .3 sec (est.) 

0-1DGmph-0 14 sec (eSt.) 
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2f71 dash is JdcnEkdi to standard Veil*. ITS engine — 4 camy 32 vaIVn. 375 hp. 



We sample Detroit's 
newest power players. 



BY TONY SWAN, Auto Editor, 

& MfKE ALLEN, Asst. Auto Editor 

T H ERE ARE THl ME who .still 
yearn for the days when LJe- 
iruit was the world reservoir of 
horsepower of the massive VB vari- 
ety, viewing everything that's come 
along since els a compromise. 

We don’t buy this theory. Backed 
by it growing arsenal of high-tech 
power plants. Detroit is hack in r he 
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pow er game, We offer the.se mini- 
leHt.s of the Motor City V hottest new- 
comer* lor liW as proof 

The Vette that 
would be king 

For the Hake of perspective, Let's bes 
gin by observing that there ha ve hetf m 
previous limited-edition Corvettes 
capable of matching the performance 
of this one. Even w ithout the benefit 
of aluminum-alloy castings, four 
valves per cylinder and one of the 
must sophisticated induction systems 
on the planet, the small- block Chevy 
Vk ham always been a bountiful horse- 



power source. Chevrolet has sold 
sim-t -going editions rated at 375 hp 
(gross)* as well as big- block engines 
capable of well over -S25 hp, and it p s 
not difficult to extract rififJ hp from a 
race-prepared small block today. 

How ever, that word race is the key 
to then versus now , The red-hut limit- 
ed editions of yesteryear were essen- 
tially racing machines — crude, noisy 
and about as much fun in drive on the 
street as dump trucks, The 7Ai t Cor- 
vette, for all its potency* in civilised 
and luxurious, as capable of | jam por- 
ing its occupants Jts j[ IS of flattening 
I hem against their seal hacks. 
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Ford Thunderbird SC 

Engine 3 0L su perchatged ohv V6 

Hp.nel 2lSf^4DD0rpm 

Torque Id -A 3*5 @ 2600 rpm 

Transmission 5-speed manual 

Curb weigh! 3701 lbs. 

Brakes vonled disc . ABS 

Tires 225 60VR 16 

Performance 

tMjDmph fl4sec 

' ^rrnle 16.7 sec (& 05.2mph 



Llice tu exterior, T-Bird \ dash Is a!J new. Supercharged 3.0 VG make* 2*5 rip. 
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Although the 2ft Fs LT5 engine 
design started with Chevy's venera- 
ble V8, it's about as new as new ever 
gets in the powertrain business. The 
block and heads are cast aluminum* 
with Nikas iJ-treated aluminum wet 
liners and cast-iron reinforcements 
for the bearing cradles. Cylinder 
bores are a tad smaller than the stan- 
dard cast-iron small block (99.0 mm 
compared to 101,6 mm) and the stroke 
is slightly longer (93.0 mm versus $8.4 
mm), yielding a total volume that is 6 
cc smaller than the tried and true, at 
5727 cc. 

Developed by Lotus, the LT5 
shows the benefit of extensive racing 
experience in its valvetrain and com- 
bustion chamber design. The chain- 
driven cams — two per cylinder bank 
— operate self-adjusting hydraulic 
bucket tappets, and the valves open 
into shallow combustion chambers 
floored by dish-topped pistons that 
yield a whopping Il-3:J compression 
ratio. 

The intake system is perhaps the 
most interesting engineering aspect 
of the entire engine, utilizing three 
throttle valves, one small and two 
large , and 16 intake runners, one to 
each intake valve. In addition to 
these, half of the inlet runners are 
equipped with their own valves which 
open only under certain combinations 
of rpm and throttle position, as when 



the driver stand?! on the gas, 

A aide from installing massive rear- 
end rubber to ban ale the extra 
power — 3 15/35ZR- 1 7 — the ZRl engi- 
neering team didn’t have to change 
much from the standard Corvette set- 
up, The slick new 6-speed ZF gearbox 
is available on all members of the 
Corvette family, as are the massive 
front brakes — 13-in. vented rotors 
with dual calipers, a key element H 
along with the standard ABS, in 
Chevy's mind-bending O-lo-lOO-to-O 
expectations. We have also heard 
Corvette engineers talking about 
12,86- second/ 1 1 6-mph quart er- mile 
runs. 

We can neither confirm nor deny 
these or other performance expecta- 
tions, since official test cars won’t be 
available for awhile r But based on in- 
formal drives in prototypes, we ex- 
pect mind-bending to the max. — T.S. 

Ford Thuntferbf rd SC 
-tlw Super Coupe 

Like Chevrolet, Ford is making a 
statement here. Though the company 
can easily extract this kind of power 
from its excellent 5. 0-liter V8, that 
engine belongs to yesterday and Ford 
is acutely conscious of tomorrow. 

In addition to being perceived as a 
design leader, Ford wants engineer- 
ing recognition as well. Which is how 
the intereooled, supercharged 3.8-li- 



ter VG came to be the heart of the lat- 
est T-Bird. 

The new engine is basically the 
same as the basic 3,8 that's standard 
equipment for the T-Bird/Mercury 
Cougar line, with the addition of a 
RootS'type supercharger and a lot of 
bottom end shoring-up. Although the 
supercharger sops up horsepower, its 
response time is much quicker than 
the 2,3-liter turbo it replaces and its 
torque output is impressive. 

And as the data panel indicates, 
there's enough to get the job done. 
The supercharged "Bird isn't particu- 
larly fast, but it's quick— more than 
quick enough to satisfy 1 most personal 
luxury-coupe shoppers. 

While its substantial mass does re- 
sist directional changes, the Super 
Coupe is surprisingly agile and posi- 
tive in its handling capabilities. The 
power rack-and-pinion steering is 
precise, and the basic handling trait 
seems to be somewhere between neu- 
tral and mild understeer, with no nas- 
ty changes in character. 

Considering the ratio of contact 
patch to total vehicle mass, the Super 
Coupe’s braking performance is noth- 
ing short of astounding. ABS, stand- 
ard equipment on the Super Coupe 
and Cougar XK-7, helps, although it 
doesn't necessarily produce shorter 
stopping distances on dry pavement, 
But, even though the T-Bird waa the 
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Ford Taurus SHO 

Engine 3 DL dohc 24- valve WG 

Hp, nei 220 fa) 6000 qam 

T cirque , lb,-H 200 @ 48G0 jpm 

Transinis5ion 5-speeo manual 

Ccifti weight 307$ ihe 

Brakes Venied disc 

Tires 215 0 SVFM 5 

Performance 

0*60 mph 7.0 sec 

' -t-mife 15 7sec ® 7 92.9mph 



- 



SHO package irKJudei outstanding bixfcet teats SHO vt feacurts dual l^iakt tract 




Stock Shadow i ntwJor gets Shetby seats and wheel. Sherby- lied engine makes I 75 hp 



heaviest car In this group, it turned in 
the best braking performance. 

All in all, we'd have to say this big 
’Bird's performance is just as impres- 
sive as its new exterior. And that’s 
saying something. — T. S. 



Ford Taurus SHO — 
the new Q-ship 

If you're the kind of driver who enjoys 
having serious performance in n de- 
mure wrapper, you're gonna love this 
one. Although Kordas Taurus has 



been a major success, it's never been 
noted for its ability to wrinkle pave- 
ment — until now. Wrapped up in that 
understated exterior is a potent new 
J.O-liter port -injected 34-valve twin- 
cam VG that x corns this modest family 
sedan into a very fancy performer, 
The SHU (Super High Output i VG 
comes to Ford from Yamaha, and 
even though its displacement is about 
the same as Kurd's push rod Vulcan 
VG it’s an all-new engine. The block is 
thin- wall cast iron with aluminum cyl- 
inder heads alul casl-alornimim nil 
pan. There are two chain-driven cams 
per cylinder bank, and the valves 
—four per cylinder — arc operated by 
direct -acting bucket-style tappets. 
To comjiensaie for the low-end slug- 
gishness common to many multi valv e 
engines, the Yamaha VG uses a dual 
intake system feeding Si amused 



Dodge Shelby CSX 



Engine 


2 SUurtnjchSrtjeiJ LJ 


Hp.nei 


176(3 6200 rpm 


Torque, 10- -ft 


200 (g) 2400 rpm 


Transmission 


5-spe*t manual 


Curb weight 


SSiSfcs 


Brakes U 


Vented disc drum 


Tires 


225 SOVfl-15 




Performance 


0-60 mph 


02 sec 


Vi-inie 


16 3 sec (S 05.3 mph 
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OCCK spoiler dlltingullhH H.O. Calais. New cylinder head hdpi txjmp hp[n I fl 5 



Olds Cutlass Calais H.P. 



Engine 


2 3 ldobc i€-vaiveL 4 


Hp, nel 


1 8 $ (§i 6200 fprti 


Torque, b-tl. 


160 @i 200 tpm 


Transmission 


6 -speed manual 


Curb weight 


2740 lbs 


Brakes, f/r 


vented da sodium 


Tires 


205 55 R -16 




Performance 


0-60 mph 


7.2 sec 


vwnlte 


16 1 sec.@ 07 3 mph 



ports. Compression ratio is a relative- 
ly modest 9-frJ, while.. input ia a not- 
scMnodest 220 hp at 6200 rpm T better 
than the supu it harmed Thtindorbird. 

What this doe* for Taurus go-pow- 
er is about the same as what ha] ij Kens 
to Clark Kent when he ducks intn a 



phone bnnth. Suddenly the mild-man- 
nered Taurus is capable of ru nning 
with just about anything in the BMW 
stable, right up to 140 mph. 

This is about as much power as any- 
one's bolted into a front-drive ear. and 
Ford worked hard to make the SHO's 



handling match its speed. Roll stiff- 
ness has been increased, shock damp- 
ing is firmer and there's a little mure 
tire contact patch. 

We'd have to grade the effort in this 
department as a midrange B, While 
the SHO-mnhile is thoroughly pre- 
d id able, l! won’t be hurried through 
corners and isn't really as crisp in 
transient response as we < I like in a car 
with c his kind of potential. Braking; 
too, could be better, although we 
think this cm] Id be improved hy 
changing pad material. The rotors are 
big enough, and vented up front. 

Ford is concerned that Taurus S Hi > 
sales may he limited hy the nonavaila- 
bility of an automatic transude — the 
only gearbox offered is Fonts excel- 
lent 5-speed. This could be true, but 
we’re more inclined Ihj think that once 
chi' word gets nut about this car, the 
sales limits will be dictated by avail- 
ability. Tliis . j lie's our candid ale f..ir 
s lee per of t he y ear . — T. S. 





Sporty SE interior reflects Grand PH * s new potential- V6 turbo make* 70S hp. 



Pontiac Grand Prlx Turbo 

Engine 3. 1 L turbocharged obv V6 

Hp,n*i a® 04900 rpm 

Torque, lb 41 220 @ 3200 rpm 

Transmission- 4-speed automatic 

Curb weighs 3450 lbs 

Brafces. I r Vented disc-disc, ABS 

Tires 245/5DZR1B 

Performance 

0-60mph 7. 2 sec. 

Vanilla t E. 1 sec. @ 86.2 mpO 
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Annlv^naiy Trans Am dash has famlllaf look, but 245 -hp Grand National Vi U new. 



Pontiac Trans Am Turbo 

Engine 3 0L lurtxjdiarged ohv V6 

Hp,ne( 245® 4400 ipm 

T Oittue, bft 340 @ 2600 ppm 

T ransmissJon 4 -speed eulamalic 

QurVwqW 3486 lbs. 

Brakes Vented disc 

Tires 2455GZFMG 

Performance 

060 mph 5-8 see. 

‘ 4 -mik? 1 4.0 sec. @ 3 S .72 mpft 



Dodge Shelby CSX — 
love It or hate It 

There aren't any real secret* to what 
Shelby & Co. have done to yet anoth- 
er K-car done. Start by turbocharg- 
ing its 2.5-liter Four to within an inch 
of its life — 12 psn and 175 horsepow- 
er's worth. (Tu be fair. Lhe Garrett 
Variable Nozzle Turbo does do afi ad- 
mirable job of reducing turbo lag. prc- 
tending it's a small turbo at Low rpfn 
and a bigger turbo at* peed.) 

Continue Lhe program by lowering 
and stiffening the suspension. Add 
some aero stuff, and no i/o— instant 
pocket rocket, 

The real secret is that Shelby 
makes it work, though this is a very 
one-dimensional vehicle, and a ques- 
tionable choice for your only car, 

but you might if you lived in, say, 
California, where roads are mostly 
devoid of potholes and frost heaves. 

Carrol Shelby lives in California, 
near smooth, twisty canyon roads, 
which is where the CSX suspension 
really shines. It has all the sophistica- 
tion uf » go-kart, buL the damping, 
spring and artiroll bar rates keep the 
fat Goody care worki ng hard, 

Thtme Goodyears, incidentally, are 
mutinied on composite plastic wheels. 
They’re super light, but only Lime will 
tell how they hold up to curb rash. 



The icebox-white paint comple- 
ments the air dam, skirts and spoiler, 
but the police will peg this baby as a 
bandit from six lanes away. Even so, 
we vote it most fun/dollar.— M. A. 

Olds Calais H.O. — 
cutting-edge Cutlass 

When the guys from Lansing tell us 
"these are not your father's Oklsnto- 
biles,” here's the Olds tiiat springs to 
mind. With 150 hp on tap, the Olds Ca- 
lais Quad 4 was satisfying. Bumped to 
185, it climb# into the realm of potent. 

This is the first of many power up- 
grades we expect to see far this en- 
gine. In this application, the increase 
was achieved by bumping compres- 
sion from 9,5:1 to 10,0:1 and increas- 
ing the diameter* of both the intake 
anil exhaust valves. Olds also cast 
new intake runners, opened up the 
exhaust a bit and adjusted valve tim- 
ing, all pretty much standard hot-rod 
practice, or would be if Olds hadn't 
done it with an all-new head casting. 

To get the H.O, Calais (the hotted- 
up Quad 4 is also available in the Pon- 
tiac Grand Am), you must order the 
Olds international Series package, 
which includes stiffer everything and 
spiffy iii-in, cast-alloy wheels, Note: 
the H.O. won't be aval table until later 
in the model y ear, — T.S. 



Pontiac McLaren 
Turbo Grand Prlx — 
boutique muscfecar 

Pontiac, GM'h excitement division, 
enlisted A SC 'McLaren for develop- 
ment o f the Ii mited -edi Lion Turbo G P. 
They started by stroking the boat- 
anchor 2.8-liter pushrod V6 8 mm. up- 
ping the displacement 300 cc. Then 
they turbocharged anil inter cooled it 
until Lhe horsepower curve had the 
slope of an Alpine mountain range , 
peaking at 2(15 hp at 5200 rpm. Tu 
make it live, the nodular-iron crank- 
shaft and rod castings arc specially 
hardened before assembly. 

You’ll have no option about the 
transmission — only the 4-speed auto 
is available. Also standard is the Vf>9 
suspension package, and IfixH rims 
with 245/50 Zlt-ralud tires. This com- 
bi nation corners with considerable 
tindersteer, which is what you'd ex- 
pect from a front-drive car. Bui it’s a 
controllable understeer, devoid of 
most torque steer and nibhling, and 
there's a fair amount of road feel 
through Lhe high-effort rack-and- pin- 
ion power steering. Aero add-on# 
complement the flared fenders, and 
you must make sure that your insur- 
ance agent never looks at your car or 
you'll wind up in the assigned risk 

(i'll/f.tf fuj-ll fit pH /Jr 1 lltil 
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Landmark photo gear IraJudci George Eastman s 1SS8 
Kodak camera [leff[ and Its characteristic round prfnt*. 
Wan hording camera in snapshot h Eastman, in 1890. 
LeKa'a Model A (afcoveK circa T923 P wtq the first still 
camera to w the downsize JSmm film, available in roior 
with the 1 936 introduction of Kodachrome- Photographs 
are now easier to take thanks to automatic fotml ng and 
exposure control, first combined in 1979 in Canon's Sure 
Shot [opposite, topj. The company i new RC-Z SO still- 
video camera [opposite, center) takes picture* on 
magnetic dtifts instead of film. 
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As photography celebrates its 
1 50 th anniversary this year, the ageless 
beauty of film will witness the birth 
of electronic Imaging, 



BY STEPHEN A. BOOTH 
EJecETonrcs/Fhotograpiiy Editor 



m h-tniew i*e«a jc^es 



T HE TELEGRAPH was »Llll a dick in Samuel 
Morse's mind when Her Majesty^ Steamship 
Queen — -itself a marvel of Lec-hriutct^intl progress 
—raced to New York with news of Frenchman 
Ltiuia Daguerre's magical “photogenic drawings!-" Those 
early photographs, announced in Park in January 1839. 
challenged once and forever the monopoly of the artists 
pen and brush. When the first dug uerrea types were rlis- 
played in September of that year, Morse— himself an art- 
let and Inventor — reported that they were mt merely 
“copies of Nature, but | tort ions of Nature herself.” 

Since its inception lfiO year* ngn. the camera has wii- 
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nessed millions of birthdays and anni- 
versaries. Now, it's photography’s 
turn to celebrate — and with good 
cause. The technology deserves a 
place beside the printing press as an 
instrument of social change. 

Before the camera’s arrival, the 
ability to record history or portray 
events graphically was a 
costly and time-consuming 
endeavor, with only the 
wealthy and powerful seeing 
the results. But the image- 
making revolution sparked 
by Daguerre simplified the 
transcription and dissemina- 
tion of visual information, 
and technological innova- 
tions such as George Kast- 
man’s Kodak camera put the 
tools to do so in the hands of 
Everyman. 

With today’s computer-as- 
sisted point-and -shoot cam- 
eras, a person can take su- 
perb pictures without having 
any photographic know-how 
whatsoever. It is what the 
historian John KoUwenho- 
vcn called “the demtu: rat Lo- 
tion of vision. " 

As photography extended 
our vision, it also changed 
the way we look at ourselves. 

1 n contrast to the posed, arti- 
ficial and often fanciful pre- 
sentations of art. Lhe camera 
Captures candid, unpreten- 
tious snapshots of life an it is. 

And while it made us cultur- 
ally richer, photography has 
had an economic impact Lon, 
adding to our materia! pros- 
perity. 

Where once a wealthy no- 
bleman might have kept a 
handful of artists in rent 
money, photography today 

The 1 94« Polaroid 
camera yielded 
instant prints In 



employs hundreds of thousands 
around the world. It’s h $ 20 billion in- 
dustry in the UniLed States alone, 
where some 9 million cameras were 
purchased last year. At the same 
time, Americans took more lhan 15 
billion pictures — about one -third of 
the world’s total, Phot ofi niching itself 
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raE FASTEN LH.V RATI AND FILM !», 




Acffof ine 1 888 Kodak mewed ft) "Vqu press 
the butt on, we do the rtil Simplicity. 

is a $4 billion business in the United 
States. If all the labs were a single 
company, it would rank fUth on the 
Fortune 500 list. 

Light-writing 

As with many technological break- 
throughs, more than one individual 
deserves the credit for bringing 
photography from dream to 
reality. And as is so often 
the case, the rapid advance- 
ments in the field were the 
doing of kitchen chemists and 
backyard inventors. 
s , The term photography itself de- 
rives from the Greek words photos 
(light) rndgraphos (writing). Though 
Daguerre is audited with developing 



the first practical photographic pro- 
cess. the first known photograph is 
actually the doing of one Nictfphore 
Ni£pce, another Frenchman. His 
1826 heliographs (sun-writings), 
along with experiment in light-sensi- 
tive materials by 1 3th century 
researchers, formed the basis of 
j Daguerre' s work . But the or- 
igins of photography date 
back even farther, to the 
Renaissance and possibly 
the Middle Ages, in the form 
of two optical draw ing aids 
for artists — the camera luci- 
da and camera obscum. 

These devices focused a 
prism or lens on a distant 
subject, then projected the 
reflection on a flat surface, 
enabling the artist to copy 
the details on a piece of trac- 
ing paper. The concept of 
photography was bom when 
artist-inventors such as Da- 
guerre and Britain's William 
Talbot began to wonder 
whether the reflected image 
could be transferred to paper 
automatically — detail for de- 
tail — instead of being traced 
approximately by the artist's 
selective hand. 

Photography as we know 
it today evolved from the 
contributions — literally pos- 
itive and negative — of both 
men, Daguerre’s photo- 
graphs p recorded on a silver- 
coated copper plate, yielded 
excellent but one-of-a-kind 
positive images that could 
nut be reproduced, Talbot'S 
process used silver -coated 
paper to create a negative 
Image — -tight and dark tones 
reversed — within the cam- 
era, The “negative” could be 
transferred Lu a second sheet of sensi- 
tized paper to yield a positive ur car* 
rect-reading image* making multiple 
copies possible. 

Compared to Niepce's heliographs, 
which required nearly a whole day's 
exposure in sunlight to register an 
image, both Daguerre and Talbot got 
exposure time dow r n to a then-re- 
markable 30 minutes or leas. 

Even m ¥ street scenes depicted in 
early photographs are eerily devoid of 
people— or even horses. Moving sub- 
jects simply traveled past the camera 
faster than the tight-sensitive plates 
or paper could register them. Even 
posed subjects literally had to sit still 
for their portraits: The stiff* stuffed- 
shirt appearance of many early sub- 
jects might have less to do with their 
personalities than their discomfort 
with the head and body braces re- 
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q wired to restrict movement during 
the excruciatingly long exposure*. 

It did not take long, though, for ad- 
vances in cameras, lenses and record- 
ing male rials to extend the practical- 
ity of photography. By the 1860s > expo- 
aura-rnakmg was nearly Instantan- 
eous — in daylight — thanks to a 
new light-sensitive material called 
wet collodion, discovered by the 
British sculptor F. Scott Archer* 

Quick exposure doesn't mean 
that photo making was easy; A 
heavy glass plate had to be sen- 
sitized in liquid chemicals then 
exposed in the camera while 
still wet — ail of this in the dark 
Next, the exposed plate had to be de- 
veloped immediately. For photogra- 
phers in the field, this meant having 
to haul a darkroom fill of heavy mate- 
rials on the road. 

It was under such burdensome con- 
ditions that Matthew Brady, Ameri- 
ca's first photojournalism captured 
his compellingty graphic images of the 
Civil War, 

American Ingenuity 

It took a young bank clerk named 
George Eastman — another base merit 
tinker er w ho d been bitten by the 
photo hug— to really put photography 
on the move. 

By J.H79, working in his mother’s 
kitchen in Rochester, New York, 
Eastman had simplified the wet-collo- 
dion process with "dry' 1 plates — that 
is, presensitized glass plates that 
could be stored For spontaneous load- 
ing and exposure, then developed at 
leisure. Still, the plates were heavy 
and delicate glass, and had to be ex- 
posed one at a time. Eastman didn't 
believe a pack-horse should be a nec- 
essary photo accessory. 

His next product, introduced in 
1885 and a revolution in itself, was a 
dry, lightweight, multi -exposure roll 
of chemically sensitized paper. Since 
cameras of the day were equipped to 



Gamer as rwf kept getting 
easier To use over the year*. 

The IV52AwNfl*x|rigtii|waj 
the first prxtlcaf single fern- 
reflex 35mm camera with 
through-the-lera viewing. 

Minolta's ITO5 Maxxum 
brought autofocus to SLR*. 

y hoot only plates, Eastman hurl to 
conceive a new design: Enter ? he K- . 
dak roll- film camera of 1888. 

The name Kodak, meant in he pro- 
nounced easily in any language, re- 
flects the hands-on simplicity of the 
camera. All the user had to do was pull 
a string to cock the shutter, turn a key 
to advance the film, point the lens at 
the subject, and press a button to 
shoot the picture. 

J You press the button , . . " 

The Kodak measured about 3.5 in. 
square * 6.5 in. longand weighed less 
than 2 pounds* It cost $25— nearly 
twice the price of a man's suit then 
— and came loaded with IU0 expo- 
sures, When the mil was exhausted, 
the owner mailed Lhe enLire camera 
and $10 to the factory. Return mail 



brought a treasure of 2%-in.-dia, cir- 
cular prints and a camera reloaded 
with another 100 rounds. The Kodak 
lived up to it ft advertising slogan of 
“You press the button, we do the 
rest." 

By 19O0 p Eastman had replaced 
light-sensitive paper rolls with film as 
we know it today. And, he had intro- 
duced the Brownie camera — at $L 
Though intended for kids, the Brown- 
ie's simplicity a.id low price opened 
the world tif photography to the 
masses, becoming the first true 
|d volks-camera. ,i Meanwhile, the 
graphically superior film-based re- 
cording medium put photography on 
the fast track to technological im- 
provement. 

The better mousetrap 

One great idea spawns another, and 
Eastman's continuous-roll film in- 
ired Thomas Alva Edison to invent 
e kinetoscope, or motion-picture 
g camera. 

f- "Movie" film — at 1.5 in. or 35mm 
d wide — was narrower than that used 
S in still cameras, [n 1912, a Missourian 
I named Guy Smith envisioned a small , 
1 still camera that would use 35mm film 
S pierced at the edges by sprocket 
- holes— the film-advance method still 
i used today. The next year, the first 
“ working prototype of the 35m m I /idea 



sp 

th 



Matthew Brady (Inset ]- Amefkasflm ptoojoumallst, recorded Lincoln and Civil War. 



(Pita#* ium toptiyr Jit) 
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Totally awesome tunnel boats with candy colors and 
stiletto hulls look California cool while running 70-mph hot. 




BY JOE SKORUPA, Boating /Outdoors Editor, PM Photos by Rrch Cox 



T HE DESERT sun climbs! over the dusty. At Sthpereent trim the gauges read 5000 rpm and tiH 
boulder- studded mountains like a fireball mph. 1 push the trim higher *md the r pm gauge hits the 
threatening Lu&et Southern California ablaze, red line mark, Ik inn. The speedn reads ft* mph. At maxi- 
ln a few hours it wilt be 1IHT along the shore of mum trim, the engine revs past the red line and the 
Lake Ek inure, bill right now the feeling decidedly apeedu flickers at 71 mph, Tn avoid over- revving and 
cool — -California cool * o v e rheut ing* 1 back off the trim. 

Four West Coast warriors — high-performance tun- But for an instant, with the w ind ripping at my lace 

del hunts with twin sluts running the length of their and the hull laiimi-mg on t he water from chine to chine. 1 
hulls — are lined up on the ramp ready to launch, The enultl feel the exhilarating adrenalin rush of the high- 
first boat, a lid- looter equipped with a dim. bp Suzuki speed boat racer and almost understand the philosophy 
Exante outboard, is (implied in the water and ready to many of them live by — life begin* at 7u mph. 
go, 1 take it out for the first high-speed ran of the day. For this head-to-head comparison tost, the PM test 
Mist still hangs o v i-r the middle of the lake and the team brought ii igether four of the West Coast’s h< »ttest 
ripple-free surface is as smooth as glass, 1 cruise to the custom boat builders, Over three days, two at Lake 
start nl the designated high-sj>eed stone arid press the Perris undone at Lake Elsinore, \vl* subjected the fieri 
{redid to the metal, Engine torque surges through the of supers leek. HU- ft. tunnel boat* to u battery of tests, 
steering col umn and the speeds begins lu climb. The Ikmis. which have an unlimited hp rating and are 
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Flrtt of hot-fQd tunnel btwts hEtstet? Uke Penlj [Jdt to 
right]: 20 Caribbean tunnel, Avenger 203 Outboard. Balter 
ff£T amj EJImlnalpr 20 £5 Tunnel. Cooling down between 
rum | below hire the Baker and Caribbean, both equipped 
With Suiukii S/t Ejcanlc mrt&Oard. 
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FIREBREATHERS 




lowed the driver to no to maximum 



capable of speeds in excess of 90 mph. 
were equipped with Suziiki R s high- 
tech lti4-cu. -in., oil- injected outboard 
engine. We ranked the boats accord- 
ing to their ability to handle well at 
full throttle and to torn heads at idle 
speed. Here's what we found, 

Avenger 203 Outboard 

You can have it all — speed, comfort 
and sexy good looks. The Avenger 
decisively beat the fleet in accelera- 
tion time and cockpit stowage spare. 
It was second in to|t-end speed, total 
cockpit area and fit and finish. 

It also tied for first in hull construc- 
tion, due to a full-length wooden 
stringer system, flotation in tunnel 
pods and molded -in splash well. 

In categories where 1 the 1 winner 
finished lower than second, perfor- 
mance-course time (third \ and fore- 
deck stowage space < fourth I, it wasn't 
far from the leaders. 

One of the test team's biggest sur- 
prises was how well tunnels handled 
the performance course — full-throt- 
tle left, right and 180^ turns plus two 
short sprints. Instead of sliding, as we 
expected of essentially flat-bottomed 
hulls, the winner behaved with preci- 
sion and carved turns tight enough to 
pin us against l he gunwales. 

The Avenger whs equally sure- 
f do Led on top-end runs, where it al- 



trim without any hint of instability. 

Beyond high performance r the 
Avenger hat- a cockpit that easily 
accumnuMlates seven passengers and 
the fleet's only flat deck. The others 
have decks that rise and fall with the 
contours of the tunnel slots. Features 
of note are cavitation plates on tran- 
som, builldn ski locker, and gel coat 
with five colors and a fade (shading 
that from dark to light ). 

The only nits t o pick are u ski pylon 
that rattled annoyingly and a throttle 
control jammed against the driver's 
seat. Both problems are correctable 



and don't diminish the winner's 
achievement as a superb pleasure 
craft with a high-speed heart. 

20 Caribbean Tunnel 

With first-place finishes in top-end 
speed and i^rforiiuiiLi'E^eourse t linns 
and second in hule-shot + the Caribbe- 
an was a drivers favorite. Its blister- 
ing top- end of 61.5 mph decisively 
smoked the other boats. 

The Caribbean finished well m hull 
instruction Hied for fir*!) because of 
a full-length wooden stringer system 
and drag-reducing profile. 

Although the brilliant gel coat. 



TEST PARAMETERS 

Each boat was propped tuned by 
lochnmans tram Suzuki. Speed and 
timing figures are ino result of averaging 
lour lest runs for each boat with two 
adults aboard and matched ruei loads 
Pejlmmance course began from a dead 
slop and included full-throttle sprinls 
and 90 and 1 BO turns. 



OVERALL RANKING MAKE MODEL 
LG A Beam Welghl Fuel Capably 
Top- End (rnph) Ranking 

Awtiif tlwi tMfl mph (jaE.^RBmkkif 

Pjtiw mance Couf a* [ WC-j Rpnh I nq 

Cockpit Space !sq, 111 Banking 

Cockpit , fpfy$tck Stowayt Ceu.ru Hanking 

Hull CanalrucliorvPankinq 

Flj and FlnlatvBanhlng 

Price As Tailed (Including SuxuM crtgln*) 

Ad dress 




1. AVENGER 203 OUTBOARD 



MT--W 12501b. 28 gal. 



SO. B9 2. aggiG 5 ?ivR ard jtab p al speed 



SlS I ." I leaps on plane al touch □! Inroltle 



22.95 3 nnHar foom the leader 



20 S3 i20EHb. 32 gal 



GI.S.’I , leaves the waler slsasmng 
7-73'3. spfl’ibeo sties responsive 



22 *$ I vlaodgut cornering and Mrrilirsfli 



43J26%, loefegtlegnagm, 



36 .&? 4 atiggaa te bur smaller in *1 ret 

$ 22, 73,30 * miatufrl upnortunHif ; i ■ n ^ ext nl 



2^.0 1 . 71 .37/2. Ida in w: kpit wde n it a jy ills 



Slunger syiftem nrj hoEfllion in pods 1 lUtd) 



Go Oil strngjif jg^mjwl fkM Kjriii |M*dl 



Reel’s on ly Hal cockpit deck 2 



E>kipylnwi, battery 



prataisrns 3 



si moo 



* 16.000 



Cre Bee M*g .Avenger Beats. 1 t 5 1 * BeJhpger St 
Lynwood. CA 90202 . ( 213 ) 537 ■0073 



Hard m Manne. 1055 5 Claudma. 
Anaheim CA 92fl05. pi 4) 535-36^0 
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ELIMINATOR 20 SS TUNNEL 



which features six colors and a fade, 
and rich upholstery demonstrate su- 
perior craftsmanship* certain details 
could be improved. The Caribbean 
had the fleet's smallest cockpit, tight- 
est seating and skimpiest cockpit 
stowage space, although it features 
an immense area below the foredeck, 
(So do the others,) 

Fit and finish suffered because it 
required serious screwdriver work to 
reach the battery (a hinge and a latch 
would help) and the seats, although 
nicety upholstered, were narrow and 
low hacked- Also, the Caribbean 
would benefit by having a venturi- 



type windscreen to prevent rogue 
waves from coming over the low bow. 
One driver was temporarily blinded 
this way during testing, 

Among the many outstanding fea- 
tures were lefthand steering with foot 
t h rott le ( enabli ng dri v er to keep both 
hands on wheel), four handy side 
pockets in the cockpit, a lever to open 
the fuel fill, and a competition-type 
steering wheel position indicator. 

Eliminator 20 
SS Tunnel 

Voted best dressed by the test team, 
the Eliminator led the fleet in fit and 



finish and total cockpit space. It was 
second in total foredeck stowage 
space and overcame back-of-pack 
rankings in hole-shot and top-end 
speed to finish a strong second on the 
performance course. 

It features such outstanding design 
elements as roomy, high-backed 
seats, left-side mounted steering 
wheel with foot throttle, two cockpit 
stowage pockets, and a large forward 
ski locker. 

In addition, it was the only boat in 
the fleet Lo feature bronze anodized 
cleats, courtesy handles and instru- 

I ritmv migf WJ 




PEAKING OF POWER 

I test boats, were equipped wrtti Suzuki's 
rnchy £00^p Exante V6 outboard, which 
aujnes CchttM, the mdusfrys first talking 
□tor. Aflhough this voico rammunicalftd 
■stem, which replaces familiar engine 
amrngs;, npcehwf a tol of attflntkxi it 
was introduced oarUar (his year, other 
outstanding features include oil injection , 
_op charging, an over- w U miter, dual water 
inlakes, t.C. ignition and a long list of the bafts 
and wbtsdes that high-tech Suzuki engines 
am noted for. We found the 1 64-cu.4n. 
outboards, which cost approximately $9500, 
lo be highly responsive and reliable 
performer during our three days oi testing. 
Suzuki America is based in Broa, GaJrfa* nia. 



3. ELIMINA TOR 20 SS TUNNEL 

VTWMT1 1400 10.40 gal, 



nM&l&nds La Efaal al speed 



hara jgjjj nbsck 

22:91^2, handl&s sharpest Igms al lull throflie 



43- Wl, well Iswl OUl flmJfOO my 



4. BAKER RST 



M^TTWYIZTOI bJ*2 gal 



59.0)3, no misbehavior or ifiEtabi 

7-37^ 3, good, but requires deep nagaltvs Irfan 

H.W* off pace dua to frtcessive cavitalwR 



38.75*3, foot n la i i rfltch logs 



15-K, 77-flSft, aide pockets help out cortpil 



No Wr ingers or Ikriation. soma kwededt lleaing 3 
Best dressed wilh swim steps, melfliRwiu'l 






EHminaior Boats, 10795 San Sevaine, 
Mira Usma . CA &l 75£. [7 1 4) &B1 ■ 1 222 



20.95^ ® 1 .56/1, 'iu£h? rofedach pampaMmeni 



MO stringers bu t has fkrtaiknV2 

S&rne :« ! ^ • biit Loiter ihan mow 3 niiHj;. 

iiiiwo __ 



Baker Boats, T 230 N. Grove, Unit B, 
Anfllwn.CA 92905,(710666-1030 




Low windscreen and bronze anodized Speaker to Comflrik Is mounted near 

afurntnurn trim att standout futures, wtwf for best sound transmission. 
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of all time— the Air Force's Stealth Fighter 



BY NO NICHOLS; PM 




Ellington eased back on his stick and punched up full 
afterburners, The Frisbee's engines could only give 
him Mach 1,3. but this wm the place to use all the paw - 
er he had. Noui the F risbee was vulnerable. No lunger 
lost in the ground duller, her engines radiating their 
maximum signature, the Stealth aircraft mas broad- 
ens ting h er presence. 

His right thumb toggled the launch -enable switch, 
and his forefinger squeezed the trigger twice. The 
Sidewinders left the aircraft half a second apart . Bath 
missiles angled for the Mainstay's starboard wing. 
Thirty feet a way from the target, laser proximity fuses 
detonated, filling the air with lethal fragments. 



Both of the Mainstay's right-side engines exploded, 
the wing came off, and the Soviet aircraft began cart- 
wheeling violently downward, tost seconds later in the 
clouds. It all worked, the F-19 really did surprise 
them , 

I N TH is EXCERPT from the techno-thriller fled 
Storm Rising, author Tom Clancy graphically 
profiles’ ihe mission scenario of a Stealth Fighter 
at work. But how much of Clancy's prose is fad 
and how much is merely a flight of literary fancy? 

As this issue of POPULAR MECHANICS went to press, 
official spokesmen for both the Air Force and Lockheed 
Carp, f alleged developer of the so-called F-19 Stealth 
Fighter! issued a terse denial of the existence of the 
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aupersecret jet— their wording” was, not surprisingly, 
identical: lI We have no knowledge of such a program, " 
However, Defense Secretary Frank C. C-arlucci regis- 
tered a tacit admission of the craft's existence when he 
recently Lolri a gathering of test pilots, “Not since the 
Manhattan Project liave we seen a program cloaked in 
such secrecy . , . This achievement in defense secu- 
rity is all the more remarkable when one considers that 
many thousands of Lockheed employees (as well as 
those of numerous subcontractors) and Air Force per- 
sonnel have been involved in this hush-hush program 
since its inception nearly 15 years ago. 

This airtight veil of secrecy came very close to being 
lifted on October 4, 1988, as Sena tor Chic Hecht of Ne- 
vada prepared for an afternoon media briefing in which 




he pi am 



planned tojL^rcnwri'eM^U 1 technical details along 
with an iUustrfltJiB of 1 hfflerei ofepe egfereyl lard* The 
morning edition of The Washington Timwec 
Republican lawmaker by publishing contents" i 
t agon-generated d raft press release. F or r easom which 
remain unclear, a chagrined Hrffcbt was collared by the 
Pouf agonal the last rnffreteand firmly ad vised to cancel 
his news conference^ Hecht complied, and the Stealth 
Fighter slipped back into the murky depths of clandes- 
tine Special Access, or "black,” programs, 

in spite <>f DOD’s l lLh-houriiljciut-face, Hecht insist- 
ed that Ills aborted news conference was predicated on 
Pentagon assurances that release of program details 
was imminent , •starving to confirm that the aircraft ex- 
isted. According to anOctober 1(1 editorial in the highly 
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respected — and customarily conser- 
vative — Aviation Week & Space 
Technology: k Tlie Air Force’s abrupt 
about-face last week on plans to un- 
veil the Lockheed Stealth Fighter and 
the ensuing public relations scramble 
to stuff the cat back in the bag left no 
doubt as to the aircraft's existence. n 

So we began our own quest for the 
elusive Stealth Fighter. More than a 
tale of technological intrigue , the sto- 
ry of Stealth turns out to be one of the 
great mysteries of our time. 

Shades of gray 

Where national security is concerned, 
there is a fine Eine between investiga- 
tive reporting and espionage, and the 
public’s right to know must occasion- 
ally be tempered by the Pentagon's 
right to privacy on certain sensitive 
issues. 

But the Stealth Fighter project 
— originally hatched by Lockheed's 
top-secret "Skunk Works” in 
1974 — could hardly be said to reflect 
the state of the art in low-observables 
design and materials, so the well- 
worn "national security n defense for 
continued confidentiality becomes 
rather dubious. 

As one Pentagon source expressed 
it: “The [Stealth I fighter is over a dec- 
ade old and represents first-genera- 
tion technology. We're now w T ell into 
development of second- and perhaps 
third-generation Stealth ivith l he K-2 
(Stealth Bomber ), ATF (Advanced 
Tactical Fighter) and AT A (Ad- 
vanced Tactical Aircraft). And it real- 
ly doesn't make much sense to lei 
people see the B-2, which is< in fact, a 
more sophisticated airplane, while 
keeping the fighter under wraps. 11 

An additional motivation for disclo- 
sure may have been Pentagon con- 
cern that a class-action suit being 
pursued by Skunk Works employees 
over industrial health hazards threat- 
ens to compromise the Stealth pro- 
gram in any case. By taking the wraps 
off now. Defense Department officials 
would short-circuit any unauthorized 
disclosure, thereby rendering the 
project "gray” and allowing them to 
control exactly what details were 

re veiled. 

According to Tim Weiner, a Phila- 
delphia Inquirer reporter w hose cov- 
erage of black programs earned him a 
Pulitzer Prize, 'The decision to go 
public was apparently politically mo- 
tivated. Jimmy Carter unsuccessfully 
ran the same gambit in 1980 by publi- 
cizing his support of Stealth technol- 
ogy anti the ATB program. Some 
commentators criticized Carter for 
jeopardizing national security for po- 
litical efidiip This time around, it was 
the Dems who cried foul, and forced 



the Pentagon to hack off, 

“On the other hand/ 1 Weiner posit- 
ed, "once a black program has been 
defrocked, the military ha* to start 
answering a lot of uncomfortable 
questions about cost and perform- 
ance. 11 

A wraith materialized 

Whatever the reason fur this abrupt 
retreat into the protective cocoon of 
silence, the Pentagon had definitely 
gotten our attention. We were fasci- 
nated by the sketchy details revealed 
in the text of the premature press re- 
lease. Could these particulars be veri- 
fied? We intended to find out. 

The leaked document indicated 
that the formal Air Force nomencla- 
ture for the aircraft, long thought to 
be F49, is, in fact, F-U7A, The price 
per copy was quoted at approximately 
$8f) million, and perhaps most inter- 
estingly , the F-l 17 A was described as 
being “boxy” and “angular' 1 in confor- 
mation as opposed to the sleek, curva- 
ceous artists 1 impressions that, have 
cropped Up in the pages of numerous 
magazines. 



We easily validated the F-117A 
designation with several unrelated 
sources w hose high-level positions in 
the aerospace industry prevent dis- 
closure of their identities. 

One persistent mystery these clues 
helped to solve is that of the number of 
F-llTAs produced to date or still ‘in 
the pipelined Based on close scrutiny 
of Lockheed's annual reports. Wall 
Street analysts had previously 
tagged the Stealth Fighter as a $4 bil- 
lion program. As this figure does not 
include the various prototype birds 
built under the XST (experimental, 
stealth, tactical) research initiative, a 
bit of arithmetic reveals a total run of 
approximately 67 production units, or 
one wing of operational aircraft. 

This number is also borne out by an 
analysis of the production period. 
Startup was authorized sometime 
during 1981, and according to noted 
aerospace author and Stealth expert 
Bill Gunston, who claims to have been 
made privy to much highly classified 
Stealth -related data from Lockheed, 
"The production line is now closed. 
Lockheed delivered the last bird more 
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than a year ago.” A 6-year production 
period would equate to an annual 
yield of about a dozen units. For pur- 
poses of comparison, the SR-71 Black- 
bird— larger and more complex than 
the F-117A — was produced by the 
same company at a rate of eight units 
per year. 

Some sources have said that a wing 
of F-l 17As is already operational in a 
high 'Security section of Nellis Air 
Force Base near Tonapah, Nevada, 
and that one of the Stealth Fighters 
crashed in the California desert about 
two years ago while on a training mis- 
sion. This all appears to be true. After 
the crash, an incredible security blan- 
ket was placed on the whole incident. 
No media were allowed anywhere 
near the crash site and few details 
were given other than there had, in 
fact, been a crash. 

In October, several pilots from Nel- 
lis, who have apparently flown the 
plane, attended the Air Force Assn.'s 
national convention in Washington, 
D.C-, and reportedly spoke fairly 
freely to associates about Lhe air- 
craft's handling characteristics. 
Thus, a Nellis base fur the F-117A 
looks more correct as time passes. 
But at least a jiorLioTi of the F- J J7A 
fighter wing may not be quartered 
tbere 

"I have it on good authority offers 
the U.K.- based Gunaton, “that the 
Stealth Fighter has been seen flying 
here in England!" Other Stealth spot- 
ters have placed the aircraft over 
Eielson Air Force Base outside of 
Fairbanks, Alaska. 

What It loohs like 

Bill Sweet man, technical editor for 
the trade journal Jane's Defense 
Weekly and author of Stealth Air- 
craft: Secrets Of Future Airpower, 
has taken a particular interest in the 
F -1 1 7 A’s physical charaderist lc». 

According to Sweet man, the F- 
L17A is a very unconventional- look- 
ing aircraft. “Over the years, I’ve re- 
corded the impressions of a number of 
eye- witnesses, but they’ve been 
something akin to the blind men and 
the elephant: Everyone ‘sees’ some- 
thing different/' he mused. “One 
report likened the F-l 17A — when 
viewed from directly above— to a pair 
of pine cones placed end to end, one a 
little larger than the other, while oth- 
ers have noted a remarkable similar- 
ity between the Stealth Fighter's 
planfonn and that of the Space Shut- 
tie. Now, these two disparate 
accounts would hardly conjure up 
images of a highly sophisticated air- 
plane, but they are both, in fret, very 
accurate. 

“The reference to “boxy’ and ‘angu- 



lar/ as it appears in The Washington 
Times article, is very' difficult for 
most people to conceive. It doesn't lit 
their concept of a modern’ design. 
Hut, in fact, it corresponds very close- 
ly to a detailed description 1 extracted 
from an individual who definitely 
knows what he’s talking about, ” 

The angular shapes referred to are 
elongated RAM (radar-absorbent 
material! tiles fitted all over the 
fuselage in an arrangement called 
faceting. Their angles are carefully 
calculated to scatter radar waves 
away from the aircraft, preventing 
them from returning to the source. 
There are a number of very effective 
RAM products currently available in 
tile form, like Piety's LA 1 material, 
which weighsasc:int0 ( 6lbfl./sq. ft. 

This "all -aspect" stealthiness Is a 
prerequisite for a strike aircraft with 
a deep-penetration mission. In this 
scenario, the application of low- 
observable attributes must take into 
account the position of Lhe aircraft in 
relation to all potential enemy search 
radars — whether airborne, land- 
based or bistatic. 

While radar-tiefeaLing facets may 
be the F-ll?A’s most prominent fea- 
ture, the aircraft has other unconven- 
tional aspects that make it one of the 
tnosl intriguing airplanes of alt time. 
The single cockpit is set well forward 
with a canopy that blends in with sur- 



rounding hexagons. The provisional 
length is somewhere between SB and 
6(1 ft., with a 32 -ft. wingspan. We 
have it on good authority that the F- 
llTA’s General Electric F-404 high- 
bypass powerplant produces 12,000 
pounds of thrust, hurling this 40,000- 
pound airplane along at s speed of 
Mach 1 plus. 

Sweet man surmises that the 
Stealth Fighter enjoys a combat radi- 
us of nearly 800 nautical mi les, nearly 
twice t he range of the F/A-l 8 Hornet, 
which is comparable in size, weight 
and engine type to the F-117A. 

He draws this conclusion based on 
several accounts that the F-117A was 
considered— and rejected— far a role 
hi America’s l'.IHii retaliatory strike 
against Libya. F or instance, deploy- 
ing the aircraft to a base in Sicily, and 
sending it to Libya and back, would 
make 800 nautical miles a reasonable 
figure. 

The F- 1 1 7 A’s extended range is, 
says Sweet man, a byproduct of the 
aircraft's unusual design. Since the 
Stealth requirement calls for every- 
thing from engines to ordnance stores 
to be internally arranged, the some- 
what massive fuselage offers a good 
deal of surplus internal volume for 
fuel cells. 

To these frets Bill Gu list on adds, 
“In a mid-altitude strike-reconnais- 
f Please f um la flfljfrg 1 1&) 
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I N THE PAST, Toyota has had u 
whiilt 1 range of models called 
Crown and Corona, but now, 
when the company is readying a 
ear that really dues crown the eorjtth 
ration, thuse superlatives are used 
up, Whitt to do? Understate and add 
elegante. 

There will he iwu distinct Lexus 
sedan*. The entry -level car— ESlJiib 
—is based on the Camry + and should 
be a comfortable if not terribly excit- 
ing car to drive. 

The senior Lexus — LS 400 — is 
Toyota's new flags hi p, the car that's 
expected tu help expand Toyota's rcp- 
ulaljun for high technology. 

The LS 4<M) Ls a front-engine, rear 



drive, u nil-bodied 4-door sedan + Like its German competitors, the 
about the same size, class, general Lexus has alt -independent sus pen- 
shape and configuration as a Mur- si on, 4 -wheel disc brakes, ABS, a 
cedes- Benz ^l)0E or BMW 5-series, driverVside airbag, a 4 -spun! uuLo- 




?o 





malic transmission, and electronic 
fuel injection. And after those easy 
comparatives, the LS 400 is its own 
car, advanced and unique. 




4.0-llEer VB nidkci 250 hpal 5600 rpm. 



The engine is u 4 JMJter light alloy 
Vtt with two cams per bank. The 
valves — four por cylinder — are set 
into :l very compact, modified pent- 
roof combustion chamber with central 
plug and 1U.0:1 compression. The pan 
is used as a block girdle, to stiffen the 
main bearing webs, and the pistons 
run in cast-iron wet liners. The intake 
earns are d riven by a single Araixrid 
fiber-reinforced toothed belt with the 
exhaust cams driven off the intakes 
by Toyota's clever scissors gears, 
Although tuned intake runners 
areis'L really new, Toyota has 
achieved exceptional results here, 
particularly in midrange torque. Peak 
output is hp at 5(MMl rpm, hut it's 



the torque curve that sets this engine 
apart. The Lexus VS makes 260 lb. -ft 
at 4400 rpm, with at festal 90 percent 
available from 1300 to 5600 rpm. 

The automatic transmission has 
electronic controls that reduce engine 
torque during shilling to smooth the 
transition from gear to gear, a feature 
I icxus will share with the new Cressi- 
da. The hydraulic clutch pressures 
arc also electronically controlled— a 
first — w hich allows shifts at full throt- 
tle to be smooth and part-throttle 
shifts to be all but on noticeable,, with- 
out allowing undue slippage. 

Another feature of this transmis- 
sion is an electronic feedback loop 
designed to provide smooth shifts for 
the life of the car by varying clutch 
pressure. 

The LS 400 has double wishbones at 
all four corners 4 la Supra, but devel- 
oped specifically for this car. Coil 
springs are atandard, but an optional 
air suspension has been developed 
with electronic control of both the air 
spring rate and shock damping. Pro- 
vision has been made for electronic 
control (through air-pressure varia- 
tions and shock valving) of pitchy 
bounce, dive, squat, roll and ride 
height. Sensing id done at each wheel, 
independently. There Is also a provi- 
sion for cockpit adjustability s 

The rack -and -pinion steering has 
speed -sensitive variable assist. Good- 
year has developed a special Eagle 
Ca0fi/(56K15) tire claimed to be quiet, 
smooth-riding, with low rolling resis- 
tance and high cornering ability . 

Toyota has paid special attention to 
the normal process of deterioration. 
The feedback loop in the transmission 
and close tolerance control in the en- 
gine have already been noted, but 
there is also anti-aging control of the 
rate at which the various materials hi 
the interior fade, corrosion-resistant 
steels, special paint finishes — anti- 
chipping paint on the underbody t 
r Ptmw turn to fta#? 9?) 




ThcES 250 will be the Lejild entry-level mod- 
el. Sleek new skin covers Campy mecfianteal j. 
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VIDEOPHONES 



A quarter<entuiy after its 
unveiling, the videophone 
has found a home. 

Your home. 



BY FRANK VIZARD 
Contributing Editor 



F lash Gordon confronted 

the villainous Ming the Merci- 
less via videophone in the 
lJKJUs' serials bearing his name. Thir- 
ty years later, visitors flocked to New 
York to see AT&T’s “Picture phone" 
at the l‘Hi4 World’s Fair. In the quar- 
ter-century since the fair, the video- 
phone concept hits been introduced in 
fictional settings ranging from the 
“The Jetsons” cartoons to the “Star 
Trek” television series. The video- 
phone is a machine firmly embedded 
in the American psyche. 

While we’ve always seen the video- 
phone in our mind’s eye, it has hcen 
frustrutingly elusive to develop in re- 
ality. Indeed, the product Americans 
imagine — a voice phone displaying a 



full- motion video image — is still some 
years away. In the meantime, we can 
see a black-and-white atill image of 

ourselves that is transmitted over 
existing telephone lines in under H> 
secondhand costs no more than a 
conventional phone call. No special 
wiring is required. The videophone 
connects to the modular phone jack in 
your wall, and your telephone in turn 
jacks into the videophone. You'll need 
an electrical outlet nearby, to power 
the videophone’s TV and electronics. 

Mitsubishi and Sony are the first 
companies to offer consumers a work- 
ing videophone. Panasonic and other 
brands are likely to be on the market 
in the near future, thanks to a techno- 
logical standard recently set by Ja- 
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pan’s Telecommunications Technical 
Committee (TTC). To test the stand- 
ard and the products themselves, 
Popular Mechanics examined the 
first two videophones on the market, 
Mitsubishi's Visitel LU-600 ($400 j 
and Sony's PCT- 15 ($500). 

How they work 

The videophones coming on the mar- 
ket today all use the same operating 
principle to transmit an image. Your 
picture is taken hy a tiny black-and- 
white camera mounted in the video- 
phone adjacent to the display screen 

— where your image is froaen. An 
analog-to-digital (A/D) converter 
changes each pixel, or picture ele- 
ment. into a numerical representation 



of various shades of gray. This digital 
information ia stored in a DRAM 
(dynamic random- access memory). 
When you press the SEND button on 
the videophone, a second micro- 
processor routes the digital data 
stored in the DRAM through a mo- 
dem designed for videophones. 

At this point, the digital data is con- 
verted to an audible tone whose fre- 
quency is 1748 Hertz. As the tone 
passes through the telephone lines, 
the modem varies the amplitude of 
the tone to correspond to the varying 
levels of gray in the original picture. 
During transmission, you’ll see your 
image slowly disappear from the 
screen, starting at the top and work- 
ing toward the bottom. Transmission 



is completed when your still image 
vanishes from the screen. 

During reception, this process is 
simply reversed— except that the in- 
coming still image you see on your 
screen has been stored on a DRAM in 
your videophone, making it cruder 
than a live camera image. 

The TTC standard dictates that a 
videophone must be able to transmit a 
minimum of 16 shades of gray. In 
practice, videophone makers are 
likely Lo exceed that minimum. The 
degree to which each manufacturer 
exceeds it is one factor that will 
distinguish one videophone from an- 
other. The more shades of gray repre- 
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You c±n lend and receive 
black and -white stIN pictures 
through conventional telephones 
and yoke lines with videophones 
such m Sony i S500 FCT-J 5 flc-fi | 
And Mitsubishi's 5400 WsHei LU- 
500 1 below] 
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rented, the better the picture will be. 

Shades of gray, however, are not 
the only apparent difference between 
videophones. An examination of the 
Mitsubishi and Sony models revealed 
differences in picture tubes, picture 
size and external outputs. 

Mitsubishi Visltei LU 500 

Mitsubishi's videophone is the model 
with the longest track record since it 
is basically derived from an expensive 
technology introduced to business us- 
ers in 198 ti. While designed around 
the 16 shades of gray minimum-stand- 
ard set by the TTC, Mitsubishi uses 
what the company calls “contouring’" 
circuitry to achieve a 32-!evel effect. 
Contouring circuitry aside, the LU- 
500 offers few features. 

Picture size is 3W in. high x 2¥i in. 
wide, a display meant to accommo- 
date the vertical proportions effaces. 
To the right of the 4 ¥ 2 - in. -diagonal 
display screen and hidden by a sliding 
door is the video camera. Opening the 
sliding door automatically turns on 
the videophone. 

User controls on the LU-500 are 
minimal. Two buttons on Lhe far left 
control eight brightness levels, so 
that you can adjust the picture in rela- 
tion to the light levels in the room. 
The VIEW FUSE button, in the middle, 
lets you see a live picture of yourself 
and the three images youYe able to 
store in the machine's memory. You 
can transmit any one of these by 
pressing the send button on the far 
right. Transmission lime is sec- 
ends. The three images in memory 
are stored on a first in-first out basis. 
The whole package measures GY* x 
6% x Tim in size, 

Sony PCT-15 

While Mitsubishi's videophone is 
cube-like in shape, Sony's PCT-15 has 
a taller, more rectangular aspect , 
measuring roughly 6 x 11 x 6 in. in 
size. The display screen is about the 
same size as Mitsubishi's but its 
height-width proportions are re- 
versed, The video camera is also posi- 
tioned differently, being above the 
display screen. 

The Sony PCT- 15 is also differ- 
ent in more fundamental w r ays. 

Key among these is a second 
mode of picture-transmis- 
sion style. Mitsubishi's ver- 
tically oriented picture 
conforms to the TTC 
standard. The Sony 
PCT-15 transmits 
and receives the 
same vertically 
oriented picture in 
what Sony calls the “quick" mode. 



Gray masking bars on each side of the 
horizontal display screen frame the 
content of the “quick" picture. Trans- 
mission time is 6.5 seconds. 

What Sony calls the "normal 11 mode 
of transmission fills the display screen 
with a horizontally aligned picture. 
The larger picture can be transmitted 
in 10 seconds. In either mode, the 
PCT-15 is able to offer a sharper pic- 
ture than its Mitsubishi counterpart 
because it uses 64 levels of gray to cre- 
ate the image. 

Choosing between the “normal" 
and "quick" modes is as easy as push- 
ing a button positioned directly below 
the display screen. A second button 
allows you la call up from the ma- 
chine's memory eit her the last picture 
received or transmitted. The Sony 
PCT-15 doesn't have the 3-picture 
memory contained in the Mitsubishi. 

Additional PCT-15 controls are 
found below a strip of LEDs indicat- 
ing operating conditions. These con- 
trols include the HJWKK and SKSti 
buttons. There's also a MONITOR and a 
FREEZE button to let you alternate 
between a live picture and a still 
frame, A camera- bright ness emit ro I 
is located m the righL aide. 

The PCT-15 a!»u features three ex- 
ternal RCA jacks Incated in the rear 
just above the telephone, line input 
and power jacks. The PRINTER OUT 
RCA jack allows you tn connect the 
unit to a video printer so that an image 
can be printed as hard copy. You can 
also use this output to connect the vid- 
eophone to a TV or monitor so images 
can be viewed by a group of people. 

The other two RCA jacks let you 
use the PCT-15 in conjunction with a 
tape recorder. Images received by 
the videophone can be recorded on 
standard audio cassettes for playback 



later. Unfortunately, this capability 
dues not make the PCT~ 15 completely 
compatible with telephone answering 
machines. The videophone picture 
cannot be recorded on tape machines 
with automatic gain control (such as 
telephone answering devices and j»r- 
table recorders) as this defeats the 
tape recorder's ability to record vary- 
ing levels of gray. Tape decks such as 
those in stereo systems must be used 

Hands-on result! 

We found the live picture of Sony’s 
PCT-15 superior to that of Mitsubi- 
shi's. The LU -500*8 picture was often 
accompanied hy a solarized, halo dike 
pattern in the background which, 
while not affecting the main subject of 
the image, gave the whole picture a 
psychedelic feeling. 

On the other hand, the live picture 
you'll monitor on the Sony is not what 
the party on Lbe receiving end will 
see. The image stored in the 
DRAM— visible as the 1 'freeze" pic- 
ture^ closer to the transmitted im- 
age. With both machines, the DRAM 
picture is coarser anti grainier than 
the live-camera image. Accordingly, 
neither videophone proved itself 
practical as a medium for the trans- 
mission of printed data. Most printed 
materia] took on a mosaic appearance 
that was rarely legible. 

Installation of both videophones is 
very simple. Points are awarded to 
Mitsubishi, though* for its attempt to 
minimize the amount of w iring. 

Future features 

Although the Mitsubishi and Sony 
videophones are the first on the mar- 
ket, they won't be the last. Panasonic, 
for ins Lance, already plans in offer a 3* 
model lineup. The WG-R2 (1400) is a 
stand-alone unit with a 4M_-in. screen, 
while the KX-TV10 (1500) combines a 
4 -in. screen with a telephone handset 
and speakerphone feature, A third 
Panasonic videophone incorporate* & 
telephone answering machine thaL 
can double as a doorbell answ ering 
system when connected to a remote 
video camera. Visitors cars leave a 
verbal EtntJ visual message. 

Future models will likely include 
such features as video inputs for 
transmitting pictures from a VCR ur 
camcorder. Additional video output 
jacks would let you route the trans- 
mitted image to an optional, accesso- 
ry video printer t to obtain videophone 
snapshots. A computer tie-in b* yet 
another possibility. In time, a tele- 
phone without video capability might 
be a* htird to find as a rotary-dial 
phone. But rest assured that an out- 
side party can't use it to spy on you .VM 




MuJUfeaiurerf telephone is bum Into Pana- 
sonic S *500 KX-W1Q videophone 
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A woodworker's guide to the superversatile router. 



TEXT AND PHOTOS BY ROSARIO C AFOTOSTO, Contributing Editor 



4 




O F ALL THE PORTABLE power tools 
fa Lint) in a typical woodworking shop, the 
router is arguably Use most versatile. 
When fitted with any one of the hundreds of bits 
available, the muter’s capabilities are almost end- 
leas, Some of the mure common uses include cut- 



, ■ 

** -T ’im% • 









, a J- . • 



ting cabinet joints such as the dado, rabbet him I 
mortise -and- union; trimming plitrtic laminate; 
shaping decorative edges; milting moldings and 
carving signs and platjue*. 

A wide range of muter acceasories and attach- 
ment* are avail able fur turning table legs, cutting 
machine threads in wood, muting precise dove- 
tails, cutting frame-and-pand doors, and forming 
letters and numbers. The router can also be 
mounted upside down in a worktable fur use as a 
small shaper. 

Since a router can perform so many different 
tasks, it’s often considered a sophisticat- 
ed tool by the uninitiated , and there* 
yi ffire, novice woodworkers have trudi- 
Vr j lionally shied away from it In truth, 
however, a router is no more difficult 
to operate than any other portable power 
tool. In fact, in some ways it's easier and 
safer than must power tools. All you need 
is a basic understanding of how the router 
works and a little practice. 







Getting Started 

*f ROUTER is really a very simple 
tod. It consists of a high-speed 
motor fitL^d into a ba&e. A spIiL-rolleL 
chuck secures the bit + and depth of cut 
is adjusted by raising or lowering the 
motor in the base. Most routers have 
a simple toggle OhVOFF switch while 
others have a more convenient trig- 
ger switch. 

Routers come in various sizes with 
respect to power and are rated ac- 
cording to chuck capacity and horse- 
power— typically ranging from Vi> bp 
to 3 hp_ Most routers have a (4-in, 
chuck. Larger routers accept bits 
with Vj-in.-dia, shanks. For general 
woodworking, a 1-hp router with a !4- 
in. chuck is adequate. However, if 
you're using a router primarily as a 
shaper in a router table, then consider 
a3-hp router with a Vs-in. chuck. 

When changing a router bit, always 
unplug the tool and— in most cases 
— remove the base. Some routers 
come with two wrenches. One is used 
to hold the motor's shaft from turning 
and the ot her wre uch loosens or tigh t- 
ens the chuck. Other routers have a 
convenient shaft-lock button. When 
depressed, the button keeps the shaft 



Guided Cuts 

H ERE are a few simple waya to 
guide a router to make perfectly 
straight cuts. The easiest way is to 
nail or clamp a straight edged board to 
the workpiece. Then, simply guide 
the router along the straightedge. To 
position a straightedge guide, meas- 
ure from the outside edge of the rout- 
er's base to the inlgp of the hiL 
To control cute along the edge of a 
board, use a piloted bit. Router bits 
come with si solid pilot or a ball-tear- 
ing pilot. While bail-bearing piloted 
bits cost more, they perform be Lie r 
than solid pilot bits. The pilot rolls 
against the uncut portion of the work- 
piece edge Ln control the cutter. 

When you need to rout several 
identical pieces or a very exact, 
unique shape, try usi ng a template 
guide bushing. The guide bushing at- 
taches to the router's base and is used 
in conjunction with a straight bit and 
template. Cut the template from L /i- 
in. hardhoard or plywood. Nail or 
damp the template to Lhe workpiece 
and guide the router so that Lhe bush- 
ing rides against the template edge. 
The bit extends below the bushing to 
cut the work to match the template. 

Another accessory that T s available 
for most routers is an edge guide. The 
adjustable guide fits onto two steel 
rods that clamp to the router’s base. 
Advance the router with the guide 
bearing against the workpiece edge. 

lb 



from turning so that only one wrench 
is needed to remove a bit. After in- 
stalling a bit, check to be sure it's held 
securely before starting the router. ^ 




WING NUT 



Here's a good. general-purpose router: The 
Porttr-Cabie model No. 100. Uflngnuf Jock* 
the baie on motor lose! lhe depth of cut. 




Some routers require two wrenches lor hit 
changes. Place one wrench on the shaft and 
tighten chuck with the other wrench. 




This Sears router has two convenient fea- 
tures: a stand up. flat -top housing and a 
shaft- lock button for 1 -wrench bitch ar*ge?- 




Guide router against sf raightedged board 
that's nailed to workpiece. Allow guide Co 
overhang work lo support router at start. 



For precise control of edge shaping, use a 
balJ-bearlng piloted Wt Bearing rolls along 
uncut portion of edge to control the cutter. 




Guide bushing protrudes from subbaae and 
rides agalmt Vi-ln. plywood Template. Bit 
extends below bushing to shape the work. 




Edge guide accessory mounts on two steel 
rods that damp to the router's base. Guide 
rides against work s edge to contrpJ cutter. 
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Dado-Cutting Guide 

A ROUTER Ls an ideal tool for cut- 
ting dado joints. Therefore, we 
designed this easy-to-make jig that 
will save set-up time and ensure accu- 
rate dadoes. The jig consists of two 
long side rails connected by shorter 
cross bars. Cut the parts from H-in,- 
Lhick straight, warp-free boards. Nail 
and glue the jig together. Be sure that 
the space between the rails equals the 
diameter of the router's suhhase. 

Most dado joints are ¥* in, wide. 
However, Yt-in. plywood and parti- 
cleboard isn't always V* in. thick — it's 
often less which results in loose, slop- 
py joints if the dado is cut with a Y<-in.- 
dia. bit. Therefore, the jig is designed 
for use with a 14-in. straight bit. This 
way, two passes are made to rout the 
exact width of the mati ng piece. 




Mark two tine on workpiece to mow out- 
side edges of dado. Then, adgn edge of VM n. 
chan nrfln cron bar wtth one of the lines. 




DADO GUIDE 



tfACt: EQUAL TO 
CMAMETEP OF SDUTER BASE 



CSOSSEJAP 
3*4* Z-m 1 IflT 

I? moo I 



BOUT 

N2*-WDE 

DADO 




Clamp or tack-nall use Jig and workpiece io Repoirtlon Jig id align me Vi-ln, channel In 

the bench and make the first pass. Scrap strip cross bar with the second line of the dado. 

Li In place to prevent splintering as bit exits. Secure Jig and rout final pass to formdadO. 



Ball-Bearing Pilots 

R OUTER bits Hime in a wide vari- 
ety of si toil, styles and shapes. 
They're available in both high-speed 
steel (HSS) and with long-lasLing ear. 
bide tips. While carbide-tipped bits 
cost more, they hold an edge much 
longer than HSS bits. 

As mentioned earlier, piloted edge- 
shaping bits come with either solid 
— integral — pilots or ball-bearing 
pilots. When using a solid pilot bit, 




These three profiles were all cut using the 
ball-bearing piloted bit shown. VarlaTldrn 

are made by adjusting (he depth of OIL 



advance the router slowly to prevent 
friction burn* that result from an 
overheated pilot. Hall -bearing pilots 
will very seldom bum an edge. How - 
ever, lie aware that they can horn the 
work if the bearing freezes up. Clean 
the bearing frequently with thinner 
and keep it lubricated. This Ls espe- 
cially important when trimming plas- 
tic I a mi nil Ik. Contact cement and 
laminate shavings tend to clog and 



L 




Rounding -over bit becomes two bits by 
changing pilot- Uw larger piTot [left] fqr 
rounding over, smaller pilot for bead cut 



stall a bearing quite easily, 
SomebiUp known as arbor-type 
bits, feature interchangeable cutlers 
They consist of a shaft, or arbor, fit- 
ted with a balMjearing pilot ami lock- 
nut. The arbor accepts any of several 
cutters. Simply place the ciitLer and 
bearing cm the arbor and tighten the 
locknut. Usually sold In kit form, ar- 
bor-type bits provide an economical 
way to sLart a roULer bit collection. 




To trim overhanging plastic Fomlnatc. use a 
carbide-tipped flush- trimming bit. Be sure to 
keep the ball-bearing dean and lubricated. 
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Circle-Cutting Guide 

I F YOU USE a router just to make 
straight cuts, it will still be an ind is- 
pe usable tool. However, to increase 
its versatility make our simple circle- 
ciiLring guide. 

Cut the guide as shown from 3 4-in« 
plywood or hard board. The length of 
the guide is optional but 3 ft. long is 
adequate for most work. Cut the cir- 
cular end of the guide to match the 
router's subbase. Then, bore pivot 
holes in the arm spaced 1 in. apart. 

To use the guide, first remove the 
router's plastic subbase and screw the 
guide directly to the router’s base. 
Use the same screws used to hold the 
subbase to the base. Then, measure 
the desired radius and drive a nail 
through the appropriate hole in the 
arm. 

The nail acts as the pivot point. 
Start the router and slowly swing the 
tool into the workpiece. Be certain to 
keep the work surface clean and free 
of obstructions to allow the guide arm 
to slide smoothly. The guide can be 
used to rout complete circles or any 
portion of a circle. 

As with all other routing proce- 
dures, make deep cuLs in several 
passes. Lower the bit slightly after 
each pH**. Use the guide to make cir- 
cular grooves or cut through the 
workpiece entirely to form a perfectly 
round or round- top piece. 



Problem Solvers 



S HOWN here are a few problems 
that can occur when routing. Let’s 
talk briefly of how to a void them. Us- 
ing a dull bit is a sure way to bum the 
work. And remember, a high-speed 
steel bit becomes dull much more 
quickly than a carbide-tipped bit — 
especially when routing hardwood 
and particleboard. For clean, smooth 
cuts, use only i*harp bits. 

Splintering can occur when a bit ex- 
its the workpiece edge at the end of a 
cut, or when rouLing plywood. To pre- 
vent tearing the workpiece edge, 
clamp a wood scrap board to the work. 
This way, any splintering w ill occur 
on the scrap board, not the work- 
piece. 

When plywood is routed across the 
grain, the veneer often splinters. To 
avoid this P scribe both sides of the line 
of rut with a utility knife before rout- 
ing. This allows the veneer to break 
off cleanly at the knife cuts without 
splintering. 

Gounterbored sere wholes, missing 
knots and other voids must be filled 
before routing with a piloted bit. Re- 
member, the pilot rides along the 
edge. Should it fall into a hale, the hit 
wilt gouge the work T as 




TRACE FROM 
ROUTERS 
SUE BASE 



spacf nrvoi 

HOLES I r APART 



IJ4" PLVWOOG. 
LENGTH lO ‘jJJlT 



CIRCLE PIVOT GUIDE 



USE MAIL 
FOR PIVOT 



1 - 3 J 2 DfA 
CLEARANCE HOLE 



SCREW HOLES 
TO FASTEN 
ROUTE* BASE 




Rout circles and arcs with ihopmade circle-cult Ing guide. Guide plroti on a nail driven 
through a hole In (he amt. Note (hat routers tubbase Is removed before guide Js attached. 




A dull hit |left| will hum the work and pvt To prevent splintering when oh exits a cn»$- 

undur strain on the router s motor. Carbide- grain edge, cramp a scrap board (o (he edge, 

lipped bit [right! stays sharper longer. This way the strap splinters. not the work. 




BFti pilot follow! the edge and any Imper- Cnns-gr^ln routing can splinter the veneer 
lections, such as this caunterbored screw- of some plywood. To prevent this, scribe the 
hole. FHFaN holts and voids before routing. cuts borders with a tailfe before routing. 



m 



POPULAR MECHANICS *JANLTAfiV ITO 9 





Quick Tips And Techniques 



R emember the importance of 

feed direction — the direction that 
a router is moved around a workpiece 
The general rule is to always rout 
against the rotation of the bit. The hit 
rotates clockwise, there fore h move 
the router counter clockwise, as 
shown. This way. the bit spins inLo 
the work and pulls the router against 
the edge. This is the safest, most ef- 
fective technique, but it does cause 
splintering occasionally. However, 
like most rules* there are exceptions. 

Sometimes, the router can be fed 
with the rotation of the bit* Caution 
must be exercised, since the router 
can run along the edge. Routing with 
the bit's rotation is useful when trim- 
ming veneer, wry hard, thin wood or 
other materials that splinter easily. 




Here s a ufe, easy w ay to rout dec aralive 
molding*, Shape the edge of a wide board 
and then rip the narrow molding from It, 




For belt t ont ro! and safest working condi- 
tions, advance router against rotation -gf bdt- 
TMi means countcrcJOCk wltt, si shown , 




Plunge routes are especially useful for cut 
ting (topped dadoes and slots, at shown. 
Router li mounted on a spring loaded base. 



Jigs And Templates 

HE HE are various aids, accesso- 
I ries, jigs and templates — both 
flhopniade and store-bought— that 
can increase a router's capabilities. 

Some of the most popular accesso- 
ries available are dovetail templates. 
These allow you to cut precise-fitting 
dovetail joints quickly and accurately 
with a router. Some dovetail tem- 
plates cut traditional, through -do ve- 
lail juhsLs that mirror a hand cut joint. 
Note that the template shown cuts 
half-blind dovetails. The router U fil- 
led with a dovetail bit and a guide 
bushing. Clamp the mating work- 
pieces in Lhe template at a right angle. 
Then, cut the; tails and mating sockets 
at the same time. The joint shown was 
cut in about a minute. 

A router will never replace a plan- 
er, hut for small surfacing jobs P make 
the simple planing jig shown. Bore a 
1 Mi-in, -dia. hole in the center of a 
board that's about 6 in. wide x M in. 
long. Remove the router's subbase, 
insert a fa-in. straight bit, and screw 
the router to the board. Clamp the 
workpiece between two rails. Then, 
span the rails with the muter/board 
assembly, as shown. Lower the bit 
gradually to smooth the work. 




Guide bwhlng nde* along a hardboard tem- 
plate to cut a groove for rolltop detin Anoth 
er tough job made easy with a router. 




Template allows rooter to cut tricky half- 
blind dovetail Joints, Router Is equipped 
with guide bushing an d dovetail bit. 




A rooter h excellent for cutting mortises. At- 
tach an L-shaped wood fence to edge guide 
for extra support and greater control. 




WUh the depth stop set. plunge the router 
down Into the work. Then, advance the 
router iJowfy. Note me of straightedge. 




This simple setup turns a router Jmn a surf ace 
planer, Router is attached to board that 
spans the workpiece on two wood r^l is. 




The router template cuts both the tails and 
meting sockets simultaneously. The half- 
brinddovetaii joint locks together tightly. 
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EASY DOES IT 

Our cozy armchair has soft cushions and 
an adjustable back. Build it and relax. 

BY ROSARIO Q^OTOSTD,~cbrnriburing Editor 



A FTER a hard day in the workshop there's little 
that beats settlins down into a soft, cushioned 
armchair. And, if you've made the chair your- 
self, it's twice Lhe pleasure. Here's your chance 
to make your chair and ait in it, too. Our design is based on 
Mission-style furniture that was commonly produced in 
the early 20th century, 

in contrast to the real thing, we've lightened the propor- 
tions to give the chair a more contemporary look and re- 
placed Mission’s typical dark oak with warm, easy-to-work 
pine. Complete with foam cushions covered with white 
duck fabric, it’s destined to become the favorite chair in 
any w r ood wo rke r's household. 

The choir is made of %-in. -thick stock, with the excep- 
tion of the framing around the spindles. The i Who, - thick 



stock that you'll need for these pieces is called % stock, 

Aside from pine’s good looks and workability, we chose 
it because it’s easily available and relatively inexpensive. 
Although our chair may look like it's made from clear 
stock, we used ordinary No. 2 common pine and simply 
worked around the knots. 

If possible, bring your tape measure and materials list 
along when you buy the wood and choose boards that will 
produce the least waste. Then, lay out all the chair compo- 
nents on your lumber so that the knots are avoided and cut 
each piece oversize. 



CoJor photo; J E Eovl 

fll J£k Mftti-Whn* pftttcs: EOWrjQ CJpOfOUu 
TetfinlcaJ art; E MOW Thompson 
Photo rtyllst: Gabe HcjnrA 



Start With The Sides 

B EGIN the side frames by ripping 
the % frame slock In about 7| C in, 
oversize, planing the sawn edges to 
ejcad width and crosscutting the 
pieces to length. Then, rip and smooth 
Lhe % x spind les the same way. 

The frames are assembled with 
dowel-reinforced butt jointj^u&e a 
doweling jig to ensure straight, accu- 
rately placed holes. 




1 Use a doweling jig to bore hole* In side 
pieces- Ganging pieces together helps jig 
figment and speeds up work. 



Since there's so little surface area 
on the ends of the spindles, it makes 
sense to gang them together in groups 
of six when boring the dowel holes 
(Photo I). Bore the end holes in the 
iVfe-in. -square horizontal frame mem- 
bers Lhe same way. 

While the horizontal frame mem- 
bers are clamped together, carefully 
lay out the spindle positions with a 
square (Photo 2) r Then n separate the 




2 To space spindles accurate !y. cFamp horl- 
idftial frame members squarely together 
when marking spindle locations. 



four pieces and use your doweling jig 
to bore the holes for joining the spin- 
dles to the frame (Photo 3), 

It's best to sand the frame compo- 
nents before they're assembled, Af- 
ter the dowel holes have been borer! in 
the horizontal frame members and 
spindles, lay similar pieces together 
on a flat board and sand them in 
groups to avoid rounding the comers 
excessively (Photo 4) t 




S Align doweling Jig at each spindle Iota- 
lion and bore V+ln.-dla. h V 1 # -ln.-de*p 
hotel. Tape on bit indicates boring depifi. 
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EASY DOES IT 



Next, prepare to assemble the side 
frames by applying glue sparingly to 
the holes in the horizontal members 
and spindles for one frame. 

Insert the dowels into the spindle 
ends, join the spindles to the horizon- 
tal members and clamp (Photo 5), 
Check the assembly for square by 
measuring the diagonals and then re- 




4 Place fide frame pieces on Hat board and 
clamp for gang sanding. Wood strips be- 
tween stock and clamps protect stock. 



4 Use dowel centers for locating dowel 
hole* In vertical frame pieces. Stock 
clamped IQ frame cruufH alignment. 



peat the procedure for the other side 
frame. 

After the glue has set, use dowel 
centers inserted in the ends of the 
horizontal members to mark the hole 
locations on the vertical frame mem- 
bers (Photo 6). Then apply glue spar- 
ingly and join the vertical members to 
the frame assembly. 




S Apply glue to do wed holes, assemb Je 
spindles to horizontal pieces and clamp. 
Check for square by measuring diagonal. 




T After assembling the base and feet, 
clamp the base to the frame, and bore and 
countersink screw pilot holes. Then, secure. 



While the glue is drying, cut the 
base pieces and feet to exact size and 
sand. Glue and nail the feet to the 
bases with 4d finishing nails. Then, 
clamp the bases to the frames and 
bore and countersink the screw pilot 
holes (Photo 7). 

Secure the bases with lVi-in, No, 10 
fh screws. 



MATERIALS LIST — EASY CHAIR 

Key Nik Si i* and description (tie * ) 

A 4 1.H x I44x Z7W aide hurtHHital tpiiw] 
F 12 W % 1 ft x. 11V*- ftEdndle (pone) 

C j m * MxW Bid* tpine) 

L> 2 Vt x 4x3.Tfimi(|riEwO 

E 2 ft s3x3^ ba*« rpin&;i 

F 4 Vi x A x S' fool (pine) 

O + 2 m % mt Sunk Hhfe (pine) 

J I ¥i x Zftx 22 V;' mfianiember Cpihe) 

J 3 V\ x Eft x JEW CTOMmembeT <pLj*>) 

K 2 Vt x 2ft s Jtr seal frame side (pine) 

I. | Vi X 3 1 3 Sft" k-hI frame front (pine) 

M 2 Vi x 2Vi x tm w Ml fh™ mrwn’rw 
(pdne;i 

N I ft 1 2^x23 'seal I plywood) 

0 2 ft X 2ft s 22" back fi^e (pine) 

F 4 ft s 2ft if |5^r H cr^mc-mber (pine I 

q 2 Vi X ift sc 2J“ ban*. cn»fl tie (pinv) 

H 1 ViZ-rtia-KZI'Vi/at^Irtid 

S 1 Eft x 24 x 25 ' bdJtajn euflhwrti (foam) 
T I 2Sft x 5£ft' top, front, bottom fabric 
U 2 Strife bran* 

V 2 4ft* 25ft" b*dtbmdl* 

W I 24" zipper 

X I 4 x 21 x SET back cuahUm (foam) 

V 1 22ft x 47ft' frjnl P k>p, back fabric 

z 2 mvEWridtbtxbir 

AA 2 3-ft x £5ft“ boltam boiinjif 

FsK 1 22" zipper 

CC 2 2ft* iVbirti hinge 

DDt ft nik*_ * rdewcl 

EEt W"-dia_xlllj-douv1 

FF lft" No, HI ft 

GO T Finish in ty nail 

HH 1 ft" nail 

MiHcrjtLue, sand paper, PriWiJ Divrt 
Oil Finish, t>efl Satin 3* inksh. 

* Overall dianenri do 

* Ai mjiilnd 




Making The Arms 

E ACH arm features angled slots 
that hold the ends* of the V l6 -m.- 
dia, steel rod. As the rod is moved 
from one slot to the next, the back an- 
gle changes. 

First,, cut the stock for the arms to 4 
in. wide and to exact length. Then h lay 
out the three Vk-in.-dia. hole positions 
on each arm as shown in the drawing. 
Center the holes just slightly more 
than Vi in. from the stock face. Use a 
brad-point drill with a dow r e1ing jig or 




■ TFic a n gred slots are siarted by iwing 
'/j-ln.-cfla. hole? near face of arm stock. Use 
a brad-point drill bit for the best results. 



drill press and bore the holes 1% in* 
deep (Photo 8). 

Then install a V -groove bit in your 
router. Clamp the stock to your work- 
table and secure a stop along the edge 
of the arm to limit router travel A 
straight strip clamped squarely 
across the stock is used to guide the 
router. 

Adjust the guide and hit depth so 
the cut will be tangent to the hole and 
rout the forward edge of each hok 
(Photo 9). 




* V-grppwe bit rput5 slope pn forward 
edge of ilots. Camp strip squarely to guide 
router. Strip at edge if mits router travel. 



Finish by carefully sanding with an 
emery board and a dowel wrapped 
wi th sandpaper (Photo 10). 

After the slots are finished r lay out 
the taper along the outside edge of 
each arm. 

Saw the taper leaving approxi- 
mately * n _ an d then trim to the line 
with a hand plane. 

Temporarily damp each arm to the 
top of each frame. Secure with l¥An. 
No. 10 screws driven from the under- 
side of the top frame members. 




10 Finish angled slots by hand sanding. 
Emery board and dowel wrapped with 
sandpaper helps working In tight space. 



sz 



POPULAR MECHANICS * JANUARY 1 989 








EASY CHAIR 

3CF WO EX » DEEP X » 7 & NIGH 



N*"-DEEP X 
JW R ASSET 

— Wrt* — 
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T-OT* / i-jia- j 
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3 ROUND EDGES 
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EASY DOES IT 




1 1 Lfit doweling Jig at end of mite fid 
sides of box frame. Simple ihopmadc Jig 
guides bit for matching hofti In nock face. 



Seat And Back Frame 

T HE SEAT support structure is 
composed of a box frame that will 
be attached to the sides and a top 
frame that holds a plywood panel. 

First, rip the box frame side compo- 
nents to width. Lay out the 4 a miters 
on the ends and trim the stock to 
length. 

The front and rear box frame com- 
ponents are then ripped to width at a 
4° bevel and cut to length. Prepare the 
crossmembers by cutting to size, 
notching the ends of crossmember 
(Part I) t and boring the dowel holes as 
shown in the drawing. 

Bore dowel holes in the ends of the 
aide pieces. The doweling jig ensures 
that these holes will be perpendicular 
to the mitered-end surfaces. Then, 
bore corresjjonding holes in the front 
and rear pieces and bore the holes 
in the sides to receive the cross- 
member s. 

A simple shopmade guide insures 
straight and accurate holes when bor- 
ing into the stock face (Photo 1 1). As- 
semble the box frame and damp until 
the glue sets. 

Construct the scat and hack frame 
by cutting Lhe pieces to size and join- 




12 After jeit frame U a»embkd. uit a 
in. rjbbeilng bit to rout the iMn.-Oeej) 
rabbet that holds the plywood seat. 



1 3 Clamp seat box frame to Me and bore 
■nd count enlnk pilot hole* Hole* *t **ef> 
endure bored at an angle to reach frame. 




14 gse scrap stock clamped to box frame 
for supporting seal auembly when align- 
ing other Secure with screw*. 



IS secure hinge* to back rti*t fherx liwft 
rod and place back In position. Carefully 
mark hinge Kfew Vocations on seat frame- 



in p with do Web as shown in the draw- 
ing. 1 nsUll a %-in + rabbeting hit in 
your router and set the depth of cut bo 
Vi in. Then, rout the recess in the seat 
frame that holds the plywood panel 

(Photo l2h Cut the plywood seat to 
size and round the comers as shown in 
the drawing. 

Lay a chair side on your worktable 
and place the box frame in position. 
Bore and countersink screw pilot 
holes, secure the frame and then at- 
tach Lhe other side (Photos 13 & 14), 
Sole that the front and rear of the 
frame is secured by screws driven at 



an angle. Then install the cross ties 
between the bases. 

Place the seat frame in position anti 
check for fit Then, attach the hinges 
to the back of the frame. Insert the 
steel rod in Lhe slots and position the 
back so it leans squarely against the 
rod. Mark the hinge positions on the 
seat frame and bore the screw holes 
(Photo 15). Unscrew the box frame 
from the sides and secure the seat 
frame to the box frame with fid finish- 
ing nails. Bet the nails and fill. 

Finish sand the enLire chair and 
gently round all harsh corners. 



Cushions And Finish 

W E FINISHED our chair with 
clear Deficit Danish Oil Finish 
to give the wood a warm glow and en- 
hance the beauty of the grain. This 
type of penetrating oil soaks deep into 
the wood and contains urethane 
resins which harden upon drying to 
help protect the typically soft surface 
of the pine. 

The finish is brushed cm heavily and 
Lhe excess in wiped off after ahouL a 
half hour. A second coat is applied af- 
ter the firsL has dried for 1 hour. This 
finish is easy to use because dust and 
brush marks are eliminated. 

Although the penetrating oiJ finish 
stands up well on its own, extra pro- 
tect] E3u can Iw achieved by applying a 
final top coat of Deft Satin Finish. 



The cushions are made from foam 
blocks covered with almond-colored 
duck fabric. Since the foam is general- 
ly available in thicknesses of Up to 4 
in,, you'll have lo add a IWtdn. -thick 




14 Two coats of Danish Oil Finish arc ap- 
plied for a clear durable finish. For extra 
protection, apply a laitcoat of vamlih. 



piece when making the seat cushion. 
Use a spray adhesive suitable for use 
on foam to join the pieces. 

You can usually have the foam cut 
to the required sizes hy your supplier. 
If you're going to cut it yourself, an 
electric carving knife or serrated 
bread knife will do the job. Don't for- 
got to chamfer the comers of the foam 
as shown on Lhe drawing. 

The fabric: sbes in the materials list 
allow % in. on each edge for the 
seams. The sewing is done inside out 
starting with the installation of the 
rippers. 

Then attach the side boxing strips 
followed by the large pieces that cov- 
er the cushion faces. Full the covers 
inside out through the zipper opening 
and insert the foam. Hi 
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New technology and 
features lead the way as 
the new pickups hit 
the highways. 

BY BRUCE WlMITH 

W HEN IS A pickup truck nut 
a pickup truck? Just about 
ail the time, judging by the 
tastes of today’s buyers. While some 
still see this class of vehicles as the 
same family of humble haulers we’ve 
known for decades, many others see a 
new alternative to the automobile — a 
sort of sports car with a cargo bed in 
back. And because of this new percep- 
tion, the offerings of the manufactur- 
ers battling for shares of this huge and 
profitable market reflect a range of 
equipment and capabilities that’s 
nothing short of seductive. 

Whether your taste runs to Baja 
bashing or boulevard profiling, the 



industry is doing its best to make you 
happy. In the pages that follow, we 
detail just how each manufacturer 
plans to do this for 1989. 

Chrysler Corp. 

Chrysler’s Dodge Truck Division, 
hunting for a healthier share of the 
over-8500-pound-G VW market, 



opens another skirmish in Detroit’s 
ongoing powertrain wars with the ad- 
dition of a o.94iter, lWMip Cummins 
turbodiesel as an option in selected 2 
and 4 -whee 1-drive Ram 250 and 350 
pickups, plus chassis-cab models. The 
engine, w'hich produces a remarkable 
400 lb.-ft. of torque at 1700 rpm, isn't 
new— Cummins has used it to power 
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old-fashioned in-line six. 

• And the Chevy hauls more too. It has a bigger 
standard half-ton payload than Ford 

Inside theres more leg and shoulder room 
than Ford And that means comfort over long hours 
of work. 

Right now's a good time to look into a new 
Chevy full-size pickup And look into new Preferred 
tquipment Croups that can save you up to $1,800* 
Test drive a Chevy. If you were considering a Ford 
you're going to have a powerful change of heart. 

WjriLiiir^lFf lVUltJi-'.Irrfl hrlJi fWrs fr* sJelMVi WrMA 

pui filled 

f nfi^prlVyn* brad wi tUu putrffblt il trftlr qf flubWlfftf 
- I^il Qiffiiil Maui Gurponlrirt fill RjtfltimMrreil 



Nobody got off easy this year. The weal tier, food 
prices and feed prices aJI turned nasty. 

Now you've got another year of uncertainty to face, 
More than ever, you need a good truck to lean on. 

For example, farmers need dependable power. 

The fuel- injected Vortec V6 starts sharp every 
morning and delivers 15 more standard horsepower 
in the Chevy* half-ton than Fords 






OF AMERICA 



TODAY'S CHEVY TRUCK 






JEEP COMANCHE SFORTRUCK 

various trucks up to 3&,000-paunds 
GVWR since entering production in 
1984. But its availability in this appli- 
cation lends a fresh dimension to 
Dodge's pickup powertrain picture. 

The Cummins turbodiesel produces 
the best torque, fuel economy and 
performance figures (it is said to pull 
Ram pickups to sub- 12 second O-to-60 
times) in its diesel class and should be 
s boon to those who do heavy-duty 
Lowing h especially at high altitudes. 
Though typical naturally aspirated 
diesels lose about 30 percent of their 
power at It), OQQ ft., the Cummins en- 
gine only loses about 5 percent. Die- 
sol-powered Dodges come equipped 
with a fully synchronized Getrag 5- 
speed, the first 5-speed manual of- 
fered in a heavy-duty Dodge truck. 

Dodge’s venerable 5,9-liter V8> the 
largest gasoline engine offered in the 
division's light-duty trucks, suc- 
cumbs to modern techno] ugy, getting 
throttle -body electronic fuel injec- 
tion, roller-tip rockers, a new cam and 
other v a! vet rain improvements that 
increase its output to 199 hp—an 11- 
percent gain over last year's carbu- 
reted version. Buyers concerned with 
mpg will now be able to order Dodge's 
3.9-liter V6 in 14-ton 4x4s (W150), or 
compromise by opting for the 140-hp 
5.2-liter VS. 

F uel-iry ected pep comes to the mid - 



size 2- and 4-wheel-drive Dakotas via 
an E Fi fed 2.5-liter inline-Four that 
replaces the carbureted 2. 2-liter en- 
gine. The 4-w r heel-drive Dakota Sport 
and Dakota chassis-cab models will of- 
fer Dodge's mildly refined 3, 9-liter V6 
as their standard pow r erplant. 

However, if real tire-smokin' per- 
formance is the No, 1 objective, the 
Carroll Shelby Dakota has it: 175 
horsepower from a massaged version 






TOYOTA SR 5 4X4 



of Dodge's 5.2-liter VS stuffed under 
the hood. Look for 0-to-60 times un- 
der 9.5 seconds. 

Gas shocks and rear- wheel anti lock 
brakes (ABS) make their Way under- 
neath the new Dodge trucks, as does 
the optional 4-speed automatic (ex- 
cept 1 -tons) that previewed in the Da- 
kota series late last year . 



In the Jecpi'Eagle quarters, ad- 
vancements in stopping 
technology in the 
sport/utility line 
baven'L Filtered 
down to the Co- 
manche pickups 
yet, but they 
still boast the 
most powerful 6- 
cy Under engine in 
tne light-duty 
truck market. 
Jeep's 177-hp Pow- 
er Tech Six, an elec- 
tronically fuel-in- 
ected 4.0-liter 
inline- Six, is the standard engine in 
the 2- wheel-drive shnrtbed Coman- 
che Eliminator package and an option 
for the 121-hp 2.5-llter inline-Four 
used in all other models. 

The Eliminator is Jeep's top-of-tbe- 
line pickup, aimed squarely at the 
sport -truck buyers* It's outfitted 
with leather-wrapped sport steering 
wheel power steering, bucket seats, 
upgraded interior trim, special paint 
and graphics, P225/70R-15 Eagle 
GT+4 tires, aluminum wheels and a 
5-speed manual transmission. As 
with other model Comancbes h an op- 
tional 4-speed automatic is available 
( that affords drivers with power or 
comfort modes, depending on 
preferences and conditions. 

Jeep also keeps up the pace 
with tne other manufacturers in 
offering special equipment 
groupings like the Off-Road 
Package and Big Ton, a payload op- 
tion that increases hauling capacity to 
2205 pounds. New Jeep owners will 
also find Chrysler's 7*year/70 ,000- 
mile powertrain protection and 7* 
year/ 1 00 t 0DG- mi I e corrosion warranty 
of even greater long-term value. 

Ford 

For 1989 the focus of Ford product 
planners turns away from the world's 
No. I selling vehicle, the famed F-Se- 
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ries full-size pickup, and focuses on 
the nation’s top - sell it) g compact pick- 
up — the Ford Ranger and its spurt 
utility counterpart, the Bronco II. 
Both got new front bodywork to make 
them look like their big brothers, 
while under the Hangers hood sits a 
unique 2. 3-liter Twin FlugEFI inline 
4 -cylinder. Adding an extra plug per 
cylinder boosts horsepower by Hi per- 
cent, bringing the base engine to 104 
hp at 4750 rpm and simultaneously in- 
creasing EPA fuel economy ratings. 
The Ranger's old 2.0-liter inline-Four 
has been dropped from the line for the 
1989 model year. 

In addition to styling changes, 
Rangers benefit from ABS brakes in 
the rear, larger front discs, a 17-gal. 
fuel l ank, steering column-mounted 
automatic shifters and an all-new in- 
strument panel and dash. 

Full-size F -Series pickups with a 
GVWR of more than 8500 pounds will 
have the old 3-speed C-G automatic re- 
placed by an all-new , electronically 
controlled -I -speed (E40D) version. 
The transmission's shift points ami 
torque converter clutch are con- 
trolled by computer. 

General Motors 

With a new generation of successful 
high-tech trucks — the full-size K-se- 
ries of Chevrolet and CMC — only one 
year into production, 1989 looms as a 
year of minor refinements for GM’s 
truck group. 

The sporty look developed by 
Chevrolet and GMC for their '88 
Sportskle4x4s has been passed on to 
1989 Fleetside models, which get a 
blackout grille, dual side mirrors and 
front air dam. 

On a more technical side, the K3500 
l-tqh 4x4k gel the benefit of Borg- 
Warner 1370 transfer cases, makingil 
possible for dual rear wheels to be or- 
dered directly from the factory and, 
as a result, for the GVWR to be 
brought up to 10,040 pounds. The new 
transfer case incorporates an electri- 
cally actuated synchronizer that 
smoothes shifting in and out of 4- 
wheel drive. Engine choices still re- 
main the same on the full-size pick- 
ups, with no fewer than five fuel- 
mjected powerpUliU available: 160- 
hp 4.3-liter V(v, 1 75-bp 5.0- liter V8, 
210-hp 6.7-liter V8, 230-hp 7.4-Uter 
V8 Lit id 143- lip 6,2-liter diesel. 

5-10/15 compact buyers will find 
braking far improved from past 
years, as antilock rear brakes make 
their debut in all models, 2wd and 4 wd 
alike. Performance improves Luo, 
with the highly successful 4. 3-liter V6 
offered across the board as an option 



for GM's old-tech 125-hp 2, 8-liter 60° 
Vfi. Pickups and sport/utUity vehicles 
equipped with the base engine have 
had drivetrain noise significantly re- 
duced from last year's models, thanks 
to GM's New Process 231 transfer 
case that incorporates redesigned 
gears, 

Chevrolet’s ability to niche mar- 
ket — to go after specific customer 
groups — results in a new cosmetic op- 
tion package called the* BajuS-lG, It's 
areal head turner, with oversize 
tires, special wheels, lots of lights, 
bed-mounted spare tire, tailgate net 
and "premnner" graphics. For those 
more attuned to paved roads, the 
Cameo S-1U pickup returns with its 
ground-effects fascia and low-slung, 
road-racer look. Both packages can be 
ordered with the lti0-hp 4.3-liter Vbr- 
tec VG, 

The Imports 

Japanese manufacturers continue In 
struggle against the one-two punch of 
a 25- percent duty ami increasingly 

tough competition from U + S, compact 
model* - 

Toyota is striking bark with a major 
cosmetic mechanical makvuver of 
its entire pickup line. The wholesale 
revision includes extensive use of 1- 
piece body panels from nose to bed, in 
addition to reworked suspension com- 



ponentry and ergon omic ally rede- 
signed interiors 

E sternal ly the new t rucks feat lire a 
front grille that integrates the bump- 
er with the lower valence panel. The 
new trucks have lost their crisp body 
edges in favor of aerodynamics) ty 
rounded curves and the lower edges 
of the side body panel* are indented 
slightly, providing more protection 
from rocks and other debris. Single- 
piece interior bed Aides and a 1 -piece 

finer eliminate all those panels and 
seams characteristic of pre '83 gener- 
ations, Underneath, Toyota makes 
extensive use of PVC under coatings 
and 1 -piece inner fenders to keep ar- 
eas of potential corrosion to an abso- 
lute minimum, 

Toyota's new 1 -general ion pickups 
also debut a shift-on-lhe-fly 4- wheel- 
drive system, the first import manu- 
facturer to provide such a feature. 
Toyota's Automatic Disconnecting 
Differential (ADD) system, called 
L 4WDemand" in the Stales* is a stan- 
dard feature uti tup-of-the-lme RRb 
VG 4x4s and an option on several low- 
er Lrltn level models. 

There’s no Inngrr a turbocharged 
4 -cylinder in the new Toyota line, 
dropped in favor of the pickup-engi- 
neered dohe VG introduced last year. 
The VG rates at a very lusty 150 hp at 
4800 rpm and reaches a peak ( orque of 
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ISO lb. -ft. at 14400. The 3.0-liter V6 is 
now an option in both 2wd and 4wd 
pickups, 

Toyota has made a number of sus- 
pension upgrades to the new trucks, 
particularly at the rear, where leaf 
springs have been extended by 4 in. 
and gas shocks have been revalved. 
TYapezo id-style spring shackles also 
help increase rigidity while reducing 
the leaf-spring torsion that gave pre- 
vious Toyota trucks their characteris- 
tic choppy ride. In addition, top-of- 
the-Hne 2wd SR, 5 models receive resin 
collars in the upper arm bushings of 



the double wishbone-type front sus- 
pension to further enhance ride quali- 
ty. Torsion bars are also larger on all 
models, improving on- and off-road 
handling and performance, 

Toyota's engine and suspension 
changes bring towing capacity up to 
3500 pounds on 4 -speed automatic- 
equipped VGs and 5000 pounds on the 
1-ton models. 

Cab interiors on the new Toyotas 
reflect the general industry push to- 
ward producing pickups with car-like 
qualities. The doors are larger, cabs 
wider, gauges holder and controls 



easier to reach. The new 1-piece 
stamped doors create an additional 3 
in. of elbow' room, Xtracabs benefit 
from a 9-in. stretch, and Lhere are 
jump seats and a raised rear roof to ac- 
commodate rear-seat passengers. 
Split-bench seats, which are becom- 
ing an industry standard in pickups, 
find their way into the new' Toyotas, 
as do sportier, more adjustable buck- 
et seats on the high -line models. 

Corrosion resistance was another 
design priority in the new' Toyota 
pickups, which incorporate two dif- 
ferent types of rust -resist ant metal in 



Truck Tech: The Hardware Wars Heat Up 



A LTHOUGH every manufacturer in ihe 
Iruck trade has long since learned that 
slripe5, alloy wheels and aggressive Irres will 
go a long way toward moving a ptospaeliva 
owner inlo the ranks of the converted, it's also 
becoming plain that having a competitive 
edge in loday' s market takes more than flash. 
Asa result all 1 ruck makers are racing 10 
score engineering victories, as wefl as cos- 
metic coups, a liend thars vividly mirrored in 
technical developments for the 1989 model 
year. A lew of the major highlights follow 

Ford 

U s no secrel that the blue-oval boys are bat- 
tling other manufaciunefs for engine superior- 
ity. And the new Ford Ranger's powerplant is 
a key to whars doming— Distrihuloriesa igni- 
lion Systems (DIE). 

The Ranger's 2.3-liter Dual-Plug engine 
uses a pulse wheel on Ihe From ol she crank- 
shaft in pJace Ol a conventional distributor As 
the crankshaft spins, the pulse wheel rotates 
through a Hall Effect (magnetic Held) sensor, 
transmitting an electrical signal to boih the 
□ IS module mounted on the lower intake 
manifold and to the electronic engine control 
(E EC-1 V) computer under Ihe dash. In turn, a 
spark Signal is Beni to each sparkplug's coil 
tower (simultaneously to each pair in Ihe 
Ranger engine), ensuring very precise spark 
timing because ol the elimination ol hming 
belts and distributor drive system. 

Enan efiod lo gam better control of fuel bum 
rates in each cylinder. Ford redesigned the 
head To accept twin sparkplugs. The extra 
plugs are located on the intake side of the en- 
gine, directly opposite Ehe original set. 

Bui the biggest performance and fuel- 

economy gains ware the result of computer- 



designing the intake maniFold runners and the 
cylinder head to reduce restrictions, increase 
the mixture swirl and provide balanced flow to 
each cylinder. 

The free-flowing engine, with its twin plugs 
and distribulorless ignition, gains 16 percent 
more horsepower (up to 1 0J ) and 3 percent 
more torque compared to its single-plug pre* 
decessor 

The new engine also incorporates smaller 
main bearings and roller finger loHowers, the 



latter a design change planned for other Ford 
engines. Both changes reduce parasitic foe- 
lion wiifim the engine. 

Ford's EEC-IV on-board computer system 
also controls its new E40D automatic trans- 
mission on lighl-duty trucks and vans with a 
gross vehicle wcighl rating (GVWR) over 
3500 pounds, replacing the revered C-6. This 
electronically controlled automate (a mile- 
stone for Ford Light Truck) receives com- 
mands directly from the engine control com« 
puler, which processes input from engine, 
transmission and Ehe vehicle itself to deter 




Toyota's new AutomdtJt Disconnecting Differential permits changing 2wd |p 4wd on the fly. 
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the majority of the body eon&truction: 
Gal v annealed steel sheet ami Em- 
lite4reated panels. The latter is used 
for outer panels stieh as doors, sides, 
fenders and hood, where the ability to 
withstand the elements as well as pro- 
vide a good paint base are prime eon- 
cern.s. Exrelite consists of Lwo zinc- 
iron (Zn-Fe) alloys, electrically 
deposited onto the bask sheet steeh 
Gal v annealed steel u&es jis&l one layer 
of Zn-Fe alloy electrobcmded to the 
base metal sheet. 

Isuzu, though much less aggressive 
than Toyota K does have a few new 



wrinkles for its 1989 models. There’s a 
new trim level, called the XS, bring- 
ing the total to three, and a Spacecab 
model in the baseline S-series. The 
XS trim is a mid-level version that 
slots between high line and base mod- 
els to provide a more well-appointed 
feeling in Isuzu's medium price range 
lighi-duty pickups. 

Along with the new trim level and 
Spacecab additions come bolder 
graphics and more colors, plus 
3UK15AR tiros and sporty wheels 
with i he 4wd $hort- wheelbase spe- 
cial-edition red body. This flashy 



package also includes bright yellow 
bumpers and bed -mounted light bar. 
With the larger diameter tires cornea 
4.55:1 rear-end gearing, something 
others have not yet offered. 

Except for the foregoing, Isuzu 
iseems content to keep things simple 
and stay away from the horsepower 
wans. Two sohe inline-Fours, the 96- 
hp 2.3-liter (found only in the 2wd 
Regular Cab) and its 120- hp 2.ft-liter 
big brother , continue to power the en- 
tire lineup. 

Mu/du is another manufacturer 
making very little change to its ‘89 



mi he the besi shill pewn is for performance and 
ccnsisleril shift feel. Tha E4O0 s !ow gear i & 
lower then ihe aid C-6 12 71 versus 2.4£) and 
il provider d 0 7 m mefdfiva for hfiiioropw 
road economy. 

Toyota 

Toyota. Ihe leading rmporS iFuck manufactur- 
er, was thE? Iirf.1 to offer a compact 4x 4 pickup 
(1 979=1 and now. a docade later. i& Ihe first LO 
offer a shifl-ori-lhe-lly 4wd system lor 4- 
wheal -dove impetus. 

According to Bill Po*enio. Toyota's national 



technical services manager, the Aulofnatlc- 
Disconnaciing Differential (ADD) system 
(4WD@mand for U-S, marknling puTpoies} 
use-? a vacuum aciuator attached to the out- 
side pi tha Iron! differentra! hou sing, to move a 
splmeo sliding sEesve, scaled inside ihe 
housing, couples the front a*les. differential 
and front dnvosftalf logelher. Aulomalpc lock- 
mg front hubs contribute 10 Ihe overall' e aso of 
operation 

Toyota's shift-on-lhe-liy Is relatively sam- 
ple When the dover shifts from 2Hi to 4Hi a 
switch inside the transfer case signals two 
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Ford I E40D efevtronlwlly controlled 4-speefJ automatic is operated by engFne computer. 



vacuum Switching valves (VSV)< mounted on 
the passenger- side inner fender, lo apply 
vacuum 1o one side of the actuator and vont 
atmospheric pressure lo the other. 

The resulting pressure imbalance pushes 
the shift fork and attached; collar over the loft 
side gear shah, eugagmg Ihe shaft and front 
diherenijal. transmitting driving force lo both 
front wheatE 

Disengaging 4 -wheel d=nve reverses the 
pressure imbalance inside the actualoi. Vac- 
uum to activate the system comes from the 
engine's inline mamlpfo, A 4wd indicator tight 
is activaled by the shill fork, conforming actual 
engagement 

Only lap’Ot-lhedme SH5 V6s wrll receive 
4 W Demand as standard equipment Lower 
ievet £RS 4x4s may he able to get il as an 
added leature. which is expected lo be about 
aS7S0 option. 

Though Ford and Toyota dominale the 
HghHiuck technology news lor 1989 a num- 
ber of other developments are mte worthy: 

■ 4 -wheel antndek bra k as lABSl on Jeep 
Cherokee and Wagonoer models equipped 
wrth the 4. {Miter mtine Sin 

I Rear ABS standard on GW S- 
trireks. Bport'urlllity vehicles and As- 
tro i' Safari vans, as well as Ford 
Ranger and Bronco ft, and ihe 
Dodge Dakota 

■ £lectmni«c Fuel Infection (EF1|, added first 
ro Dodge S.9-1ilcr engines, is now slandard on 
all dome sii-c Dodge truck engines and all but a 
tew imports. 

■ 5.94iter (SSOciL-irn.jl ifilinft-Sbt Cummins 
tur&odiesel added lo Y*- and 1 4 on pickups, 
producing 160 hp at 2500 rpm and 400 Ib.-ft. 
ol lofquoat 1700 rprn, 

■ 160-hp 4.3-lller 9EF VS added as an option 
to Gy S-liuck models — Dodge adds 3.9-iiler 
ve *04x4 ton Wt50s-fl.w:s 
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lineup. However, Mazda 4*4e will be 
gelling u healthy improvement in pei^ 
formgncc with the introduction of a 
new engine, the G6— a 3- valve 2. Mi- 
ter 4-cylinder powerplant that re- 
places the engine u^ed in the earlier 
model*. The engine will probably find 
its way into the 2- wheel -drive trucks 
late in the year. The 3.0-liter VG used 
in the new MPV van will not surface in 
the pickups, at least not in model year 
1989. Neither will a 4-g]>eeri automat- 
ie in the 4x4s. 

As fur Mitsubishi, the changes 
from *88 models are subtle- The '89 
Macivjcabs provide an inch more leg- 
room to front -seat passengers plus 
another cubic fool of behind -th e-seal 
storage, w r hile Mighty Max Macro - 
cabs get a split 60/40 bench seat and an 
optional 4-speed automatic. And 
while performance in the *89 Mitsuhi- 
shis may feel stronger, the change 
doesn't stem from major engine im- 
provements. Rear-end gearing has 
bee n c h anged from 3. 909 to 4. 222 . The 
lower gears help the 2.6-liter, 109-lip 
4-banger move nut a little quicker 
than previous models. 

Last, hut certainly not least in con- 
sumer's minds, is Nissan, which 
makes the Hard body nickname offi- 




GMC 



cia l for its E-Series pickups. The nick- 
name was coined for the new-genera- 
tion pickups last year by the 
designers at Nissan's La Jolla, Cali- 
fornia, center. 

Nissan's intermediate XE trim lev- 
el has been replaced by the availabil- 
ity of special-order option groupings 
like the Power Plus Package that in- 
cludes limited-slip rear differential, 
fender flares, big tires, special 



wheels, power w indows and door 
locks, and a sunroof. Similarly, the 
flashy SE Sport Package, a trial op- 
tion introduced lasl year, is back. 
With limited-slip differentia, 145-hp 
3. 0-liter Vfi, 3ixlQ.5GFL tires, fog 
lights, bed -mounted light har'cooler 
carrier, bed-mounted spare tire, pop- 
up sunroof and driver-adjustable 
shocks, It's a young ofLruader’s 
dream truck. ffl 
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1 DOMESTICS 




FORD 




IMPORTS 




CHEVROLET 




Ranger 




ISUZU 




S-10 




2*rtJ Pickup 


SB5-10” 


2wd Pickup 


S75W- 


2wd Potup 
2wd Extended Caii 
4x4 PkdMip 

4x4 Extended CaO 


57474 
9435 
1 1.Z75 
Tg.oes 


SuperCab 


9706" 


2wdSpaceCaD 


11,947” 


4x4 Pickup 


10, »6" 


4x4 Pickup 


10493*" 


4K4SupefCat» 


12,120" 


4x4 SpacaCab 


14,161 " 


F-Sarta 




MAZDA 




C-K Strut 




awdPickyp 


10.207 


2wdPu±yp 


57775- 


2wdi Pickup 


10.543 


2wd SuperCac 


12,027 


2wd Can Pius 


9114^ 


2wd E^oriiKHl Cali 


11.467 


4x4 PKki*p 


12,399 


4x4 Pttkup 


10.505“ 


4x4 Pickup 


12,S7S 


4x4 SupsrCafi 


11,757 


4X4 CfifcPlufi 


11.947" 


4x4 Emended Cab 


13.891 


GNIC 




MITSUBISHI 




OODGE 




£-15 




2wd Pickup 


$7599 


flam 50 




2wd Pickup 


$7527 


2wdMaeraCflti 


10,179 


j>wd Piclup 


$7604 


2wdClubC6upa 


9491 


4x4 P HZ-x'jp 


10.559 


2wd EmNided Cab 


0600 


4*4 Pickup 


11,331 


4x4 Mac-’oCab 


13.013 


4x4 Pickup 


10, *85 


4x4 Club Coupe 


12J41 


NISSAN 




4x4 EjfiefMa«3 Cab 


u,6£0 


C4CS*rle« 




2wU Pickup 


57*49 


Dakota 




?*d Pickup 


1 0 H 305 


2wdKing Cgb 


6549 


2wd P4C*<WP 


7469 


2wd Cluti Coupe 


1 1 ,527 


4x4 Pickup 


S999 


4x4 Pickup 


10.502 


4x4 Pickup 


12,425 


4x4 King Cab 


te.039 


Ram 




4*4 Club Coupa 


13,751 


TOYOTA 




2wd Pickup 


9200 


JEEP 




2wp Pickup 


S7930 


4X4 pmip 


12.090- 


Comanche 




2wCXtracab 


9^46 


2wd 0fl9el ■ 


14.400 


2wd Pickup 


67646 


4X4 Pickup 


11,138 


4*4 Ulm\ 


15.98* 


4x4 Pickup 


10.B09 


tXtXfracaJ) 


12,38a 



Pncfli <n tiov 1.196S ,+ EsiMT.fliKjonee 
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TRUCKIN’ ‘89 




I T WASNT so long ago that pick- 
up trucks were regarded as strict- 
ly utilitarian. They were good for 
all Borts of odd jobs, or, with 4- wheel 
drive, excursions into the outback for 
fishing, hunting or just plain getting 
away from it all. 

But one look at today’s traffic mix 
makes it plain that this basic percep- 
tion has changed dramatically. Pick- 
ups have staged a major invasion of 
the lifestyle market in recent years, 
and sales have boomed. Over half the 
vehicles sold by the F cut! Motor Co, in 
1986 came from the company’s truck 
division, and light -duty trucks (in- 
cluding sporl/utility vehicles) will 
account for about one- third of all IJ.S. 
vehicle sales in 1&H9. 

As CMC'e advertising assorts, ’it’s 
not just a truck anymore." 

For all its popularity, though, the 
pickup has taken a back seat in tech- 
nological development. While passen- 
ger cars rush into the next decade 



GMC'sA/R 400 With 
active suspension shows 
the future of off-roading, 

BY BARRY BRAZIER 

with ABS, 4-wheel steering, cockpit- 
adjustable shock absorbers and vis- 
cous-coupled 4-wheel -drive scys Lems 
that automatically adjust fronts rear 
torque split to traction conditions, the 
pickup remains mired in the recent 
past. Although 4 -wheel drive is avail- 
able with moat of today’s pickups, the 
rest of the hardware is limited to the 
familiar. ABS is currently limited to 
rear-wheel applications. 

However, this technological poor- 
cousin syndrome is farting rapidly at 
GMC Truck. Thanks to the formation 
ofGM's Advanced Vehicle Engineer- 
ing group, plus the hard-earned expe- 
rience of racing and the miracle of the 



microchip, sophisticated new' suspen- 
sion systems are on the horizon for a 
new' generation of multipurpose vehi- 
cles that will combine Cadillac ride 
with the capability of handling the 
toughest off-road conditions imagin- 
able. The vehicle shown here — the 
GMC Sierra A/R (for Active Ride) 
400— is the second development pro- 
totype en route Lo a true production 
version. 

The first project from this engi- 
neering group was the Blazer XT-1, 
a concept vehicle equipped with 
4-wheel steering, 4-wheel drive and 
several advanced systems C4x4s Move 
Uptown," page 82 , Sept, '87) that 
helped to shape the A lt 400 project. 
The heart of the Active Ride system 
was developed by G M's recently ac- 
quired Group Lotus, Ltd., and Moog, 
Inc, It's similar to the active suspension 
under development for the Corvette of 
the early 1990s. with one important dif- 
ference: The Corvette system, as pre- 
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ks moio fwmrv fiMiien 







Comanche Option Group 
Discount 2WD ALN 



Comanche Option Group 
Discount 4WD ALN 



* 4-0 Lim* R’lwer-Tech ibf mmt 
miwErfu! engine m kt cLsss 

* Manual 5 -Spewi Ouctdrlwr TraiwnnsaiLin 
■ Intermit iem 



* 4.0 Lltn: RnwcrTech Six 

* Mia mul 5 -Spwd Ovmlri w Transmission 

* Pi Linear Trim Packet. diver styled 
steal wheels and P2 ] 5/ 7? R 15 null me 
white tenet ibis 



* Piimeei Trim V*A age* 
silver siyled «d wheels* 
jnJ P 2 lfe 75 R 15 inillire 
whale letter lirrt 



* Inlmtifiii'nt Wipers 

► DisjJ RemmeMiTTQrt 

* Cj.iu^c G niup 



Comanche Option Group 
Discount 2WD ALM 



■ 1 tiu.'rrniiii!tii Wipers 
* PiM) Mirmn 




i«Ffw i irw « m ^ a*npnf mm npsaoM 



Comanche Option Group 
Discount 4WD ALM ***-*" 



■ Inimniimat Wipers 



1 Dual M-irmri 



With savings like these, you don' t have to 
buy an ordinary pickup. You can drive an 
American Le gend. J eep T Comanche. 

For more information, call F80O-JEEP-E AGLE . 

* Pioferti mixlet/ eiujinr and jsoweptriain for 7 y*m ur 7D.SJ00 mfe and ipjEnit nm ihnwitfi 

In r 7 nr VTijM min. 5 *w 3iWnii*a warMfy A .JfjJtT, anil mtnutonn 4W 

* *Sw%ia haafld cm nkkr pritr ctf fiptiun ™m «W™1 njukrn^ 

PuhluHi] wnrUrlv, I«i* is a RpAow lUilrrairk itf 



biu.il. W btt iafar 




Then subtract 



' Du*ll Miiri'n, 

' Gaunt 1 Luvup 
* AM.TM bTStcn-u RiilliJ 




SAVE *1200.** 


* Sliding Rl-j* WmJ*w 




* AJvt/FM ETSfcTPaHaJk' 

* Sliding ftt-ir Window 

* CnnvdTilkiniil SjWt Tire 

* Sti4 PlalL' Gtmip 




SAVE *1200.** 


+ AM/FM inSli'mi Radio 




SAVE *700.** 



SAVE *700r 



AM/FM £T St (Ten R o4u> 





TRUCKIN’ ‘89 




JUNCTFON BLOCK 

SPRUNG-MASS \ 
ACCELEROMETER \ 



(JEW ACTUATOR 



stmmG 

ADT SENSOR 



FRONT ACTUATOR 



CMC SIERRA A/R 400 

ACTIVE SUSPENSION SYSTEM 



GYROS AND 
ACCELEROMETERS 

CONTROL PANEL 



CONTROL COMPUTER 



electron ydrauuc 

SERVO VALVE 



FIRE EXTINGUISHER 



JUNCTION BLOCK 
MAIN MANIFOLD 



INSTRUMENT CLUSTER 



RESERVOIR 



SERVO VALVE AND 
MANIFOLD BLOCK 



lllmu atlon indicjn « complexity 
of GM lystcm Btjvy^JjTy 

ccNTipof>mliy tdbfl iylttrfi 

weight io twke that of similar 
system under development for 
cotvwte sport* car. 



viewed in the Corvette I tidy concept 
car {‘"Corvette Indy / pagv 66, Sept. 
*88) is much less bulky, 

T he dynamics of a sports car are oh- 
viou^ly much different from a truck, 
a* are the load requirements. A stock 
GMC Sierra chassis represents a dif- 
ferent set of operating parameters. 

Active suspension replaces the usu- 
al springs and shocks (considered a 
passive system) with computer soft- 
ware 1 motion censors, fluid pumps, 
valves, servos and four hydraulic m- 
Luature, The system is called active 
because of its ability to adjust to load 
demands and terrain variations. 
Since the A/R 400's range of operation 




GM engineer i used an aircraft hydraulic 
pump to sustain system s high pressurttirtl wr 



takes in a much wider variety of both 
lout I and terrain, its version of the ac- 
tive system weighs 425 pounds, more 
than twice the weight of the systems 
proposed for the Lotus and Corvette 
sports cars. 

Aggravating the weight problem is 
the system's demands on engine out- 
put. The A/K 40Q employs enormous 
actuators fed by a Cessna aircraft 
pump capable of maintaining 4 gallons 
of fluid at pressures varying between 
1901} and 3000 psi, and at full load the 
pump siphons off as much as 40 hp. 

Nevertheless, the system’s per- 
formance is impressive, producing 
dramatic effects on ride quality and 




B«jy hydraulic actual on a re capable pf t*- 
i pom? time* In Uw 7 -mJIIBietDfirf rangp. 



driver control. The basic problem pre- 
sented by conventional suspension 
systems on bumpy surfaces is the in- 
ability of shocks a Eld springs to keep 
the wheels in constant contact with 
Lhe ground, which results in traction 
losses. The A/R system addresses 
this problem with wheel sensors that 
can vary system pressure every 7 mil- 
lisecond s, if needed, commanding hy- 
draulic valves to pump oil into — or 
bleed oil from— one or all of the sys- 
tem's actuators. 

The .system's sensors are capable of 
determining whether any or all of the 
vehicle's w heels are actually in con- 
tact with the ground, then adjusting 
system pressure to prevent bottom- 
ing regardless of impact, A/K 400 also 
automatically adjusts itself to deliver 
a soft ride for highway travel, and 
simultaneously maintains vehicle at- 
titude and ride height. 

When can you order your Active 
Ride truck or sport/ utility vehicle? 
Unfortunately, not for awhile yet. 
The bulk and cost of the system's com- 
ponents requires another evolution- 
ary step before production becomes 
feasible. Rut it is clearly an idea 
whose time has come, and the coming 
of that time is not far off. IK 



% 



POPULAR MECHANICS* JANUARY 1 W 







LEXU S TECH 

(Conti n ued from pagt 71) 

(slightly darker than body color) and 
PVC wheel-arch liners. There were 
some % areas that got special atten- 
tion in design, process, material or 
manufacture to extend Lexus 5 Ufe. 

To keep the car as quiet and vibra- 
tion free as possible, wind noise was 
reduced (along with drag— Cj is 0.29) 
by extensive wind-tunnel testing. At 
one point in the development, micro- 
phones were buried in the clay models 
being tested so that the noises could 
be designed out, once again at the 
source. Eventually, though, some 
sound-deadening materials were 
used, including metal -plastic-metal 
bonded sandwich material that is used 
structurally like conventional sheet 
steel in the front and rear bulkheads. 
The material is uncanny — it looks and 
hefts like normal sheetmetal, but 
when struck makes only a soft, dull 
thud instead of ringing. 

The 400 has a traction-control sys- 
tem, a kind of ABS in reverse. Sen- 
sors at the wheels compare front and 
rear wheel speed. When rotational 
speed at the rear exceeds that at the 
front, a microprocessor begins to 
dose a butterfly outboard of the foot- 
controlled throttle plate. Reduction 
in airflow brings an engine manage- 
ment-controlled reduction in fuel, 
curtailing power and thus wheelspin. 

Inside, the Lexus has an adjustable 
steering column— to date the only air 
bag-equipped car to have one. It also 
automatically swings out of the way 
when the key is turned off, returning 
to its preset position when the igni- 
tion is switched on. 

Faced with a choice of electronic or 
analog instrumentation, Toyota set- 
tled on a combination. Vacuum fluo- 
rescent tubes are used as pointers and 
numerals, another first. Warning 
lights are projected onto instrument 
faces from above, saving precious in- 
strument panel space. 

There are more features: a 10- way 
power seat with two memory presets, 
a hands-off cellular phone, wireless 
remote control for the central locking 
system with the transmitter con- 
cealed in the standard-size key head, 
and a liquid -crystal glare- free rear- 
view mirror. 

And there’s also a rumor. Lexus 
claims a top speed near 150 mph for 
the LS 400, but Roger Penske, who 
among his holdings has a pair of Lexus 
franchises, acting in an advisory ca- 
pacity, is said to nave driven a proto- 
type (an uncommonly high number 
have been built) around a Toyota test 
track at 173 mph. It could be just a 
rumor but it wasn't denied. And isn’t 
173 a very exacting number? M 
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YOU’RE 

LOSING 



YOU MUST BE 
SATISFIED.. .or 

...mS FREE 



WHAT IS THIS 
NEW FORMULAE? 

fruUlr-iH fprtf hmd (ha claim mule 

on Vf, with produels Such ai "NtW GtfcilR- 
^nON-^PANTROM I and the HELSINKI 
Formulae tilling iot 13935 (O and 
k> and bebdts n wu ill basically ihe ume 
formulalkno — Polysodbate— As outlined in 
DurA Pea Hflfl tm Sandy iShaw* Book H Llit 
FATEN&IOi Th? tug df ftewff 4 ihe pr «£ . . 
ours is only |ft.95 ana it's tbe book's recom- 
mended ^ian-MDiireORBAnHW. N(H 
3D cw 60 like the others but a Full BQ. 

HOW DOES IT WORK? 

Ifi male pattern bifclfttia the hair follicles in parts 
c4 the wife, spend too m«ch time In the rating 
•Am leaving the follicles lifelei*— yCL noi nCCU- 
sanly dead— and might be induced to tun |TO#- 
mg again by using toe proper growth tlrmulinis— 
we know iKa from Kair Iranspfinl s which produce 
gnawing hairs m bakl areas. If is well accepted ;haL 
A hef mone from Choleslerol causes hair follicles to 
go dormant. To ftvf ne thrs Cycle, a hair growing 
uimulinA, to absorb cWeile™! m ihe scalp is 
needed. fleseardbersinbe L.'nrvefl4y of Helsinki. 
Finland were using a standard sale emuJuJiiT - - 
faiyiorbate to dean scal^s^^tiems when the 



Vou mlghl turn back the aging 
proceu in your Kilp 
witti Th* SotuQouPSa 80— 



hlgrtwlMleM removes dnn- 
tesrefpl from i he scalp and is often 
*e*v efleni^ In opening up 
choteslerol blocked hair foHi- 
des — It's so sale — ic rt 
used as a food additive in ke 
cream and mayonnaise. IT it it 
ggittg to wo li for you, you tan 
expect Id sec new hair growing wfthjn H-l 
month* ol ditfy use. Average succew 4 
imported twew ffl% ft>f both men arid 
women in thek fifties and axties. 



MONEY BACK 
GUARANTEE 



unopened happened 
hah. A svibseque«l Study lepoflctf new Kak 
growth in flfift, of smblecu tested after using 
raywtbale for one year. 



m, l*«I n» ( 4 #. * 
supply iKui | ill 1 The Sctauin B)m a 
Smoiih -tim- , b#! L gtf inter Nil 
donji'iwiuUflrrtw i w n 

j hi# ptndjci 

C I "w rtwdk or morcf afdn lw 

JftR [An V SC- frMjir r*\ 

ISAM- DmnJlontn,kHfM 
Hn II H palip md hrtftifi 
m ru ur. !': '. nd □ 

in. EXT PATf 



CM* erti lU ftrtf 

jT IttMt 

ADDRESS 

City STATE 




go karts 

CN5iNES-*ITS.|*tBT5lHl| 

I! MGf C*T»LOt /CHHl fei 
1: M flERiNfl*6LE 

Ssiedion ^| il|4l 3 ,; ^M 

l/ftf K ART WORLD Pnni M ” 

Wenlai Aw. Pa.rJivllr.Ow IIQJ7 





RAHO&i 

Emm vtandivd 
vniw uw pefTtjnn 



live v-iLli the bjckgraundn-. vJ.'.rd In Pmr* Minnal 
ft;iiomksik:c yti connects easily to Jhume component 
stereo. PPkmtc tor l : rce tk-ocftijn; and Dciewo Hceord, 
LT Sound, DepU’M- i. 7 9HOLT Parkway 
Lithonla, GA 30050 (404) 482 -4724 

HL»nulji-r.iiir^ri mid fw^ld F* e Jim I u-r I j hy ■,‘f 

34 HOUR PHONE DEMO U HE: {404f4G2-2485 
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[1 Northern 

. Whei^lheFVa&andHiifidvmw 

OP PGR TOLL FREE 

1 l 80&533'554S mn«i j an* bug 

£jh Good nwii i ji m 



riLr Northern 



He* *7£7CH 



SAVE MOW AT 

Powerful <HK» Watt 
Continuous Generator 

0 HP TeCumseh mnrjinfl h*5 ceil 

N-OAshsavn IKHfcGOOfH" 
wnd-ng^ H«0* Vjulmg 
ll^m -1B4J5. 

SKI* $399.99 

25D.W& BTU 
Propane Heater 

C<* i(3*fL hN^V fTCLSlrfr 
hKrtnr prates* Ud to 
Z5OJG00 HTUyhau 23 1 
hnj* 1 bif 14 1 diameter Ri- 
iDl/u^Dty QLjnlrrj vfllrt. 
UH 1M & piep*ie qua 
C-^dSr -Tflm #173i 

s.1. $124.99 

$ufKrtxKKler Electne Dud Fan 

Bcea^ hr to tbomi frai etp hard to 
nrsv or port' Z-ymmr wwrarty. USA 

ft 1 ' Su|»4(»IW DuCI 

Mav« SOU C?M. fr-jr^ra 
W Vfttis Hem ir 17 jag 

» $36. 99 

5" ^perttpojtler Dyct 

Morfi 300 CFM. dr im 
t Walls Ifern* 1TJB4 

5*4 $39,99 

Famous Brand Gas Enginea 

Lifflttl KiKlicn' ThQL Baris al 
nnpnes in slgck 3 r a S3 HP, 
honKirlal 4 medical ih*t| 

1 HP noon £vto $129-99 
a HP fT B0H1 $ete $194.99 

in HP ffODio 5*4 3224.99 



1500 PS* 

Pressure W»hif 
has 5-HP Engine I 
':■ HP 3 GPM 

&na*s M^lpt Itpm a 
preaaunztd SCuPCt WWn 30 htJW and 

Inrjryv qur 1 year wannmly li«m >9157141 

5*4 $499,99 &n ^O«g no( Inc OH I Wd 



Sand Ter your 

FREE 

OrtCOwlH 
Too la. Porta £ 
Eq44>rn*n| 

Calatog' 

Save 
20 to 
50% on: 

■ Power Tools 

■ Hand Tools 
a Gas Engines 
* Generators 
a Hydraulic 

Pahs 
a Wei de?rs 



■ Winches & Jacks 
a Chargers 
a Air Compressors 

and Air Tools 

■ Trailers and 
Trailer Paris 

■ AND MORE! If 

Sr.'rtd ffif VOvr F flf f P'\r;:r>/n.' 

To&S PirfT\ .rrlrt fqi.jtfinienr CjtZtoQ 

Name 

MdKss 

City 



Stale. 



Northern. Key *?B70& 

PO. 0o* 12*9. Burnsville MN 5513 7-0219 
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MASTERING THE ROUTER fOitif Petted ffftrti ftQifv Tiff 



Basfc Bits 



S HOWN below h a small sampling 
of the hundreds of rouLer bits 
available. The 16 bits shown repre- 
sent a good starter collection for the 
home workshop. Note that the faita 
are either high-speed Steel or carbide 
tipped. Some bits have pilots — ball- 
bearing or solid — while others* like 
the first three shown, have no pilots 
at all. 

When routing always wear eye pro- 
tection and unplug the router when 
changing bits. When inserting a bit, 
push its shank into the collet as far as 
possible, then withdraw’ it M* in. to 
clear any fillet on the bit. After tight- 
ening the collet h check to be sure that 
the bit is held securely. 

Store router bits carefully, as you 
would a fine saw blade h to prevent 
damage to the cutting edges. An ef- 
fective storage rack is a simple board 
with several '/^in.-dia. holes bored in 
it. PI ace a bit, shank first, in each hole 
and atore them in a dry, dust-free 
place. Spray the bits with a light coat 
of oil to deter rust. 

To get the best performance and 



longest life from a router bit, keep it 
sharp and dean. High-speed bits can 
be hand-sharpened in the shop w r ith 
an aluminum oxide sharpening stone, 
However carbide-tipped bits should 
be sent to a professional sharpening 
service. 

To ensure smooth operation, clean 
bits frequently of all wood resin and 
pitch, contact cement and caked-on 
wood dust. This is especially impor- 
tant w T it.h ball-bearing piloted bits. 
Soak dirty bits overnight in turpen- 
tine or kerosene. To remove contact 
cement, try lacquer thinner. Then, 
wipe the bits clean with a soft doth 
ami spray on a coat of oU + 

Router bits can be purchased at 
hardware stores and home centers. 
Sears (either mail order or retail 
store) is also a good source for router 
bits. Some specialised bits cun be dif- 
ficult to find or very expensive. In 
such cases, mail-order wood w orking 
catalogs offer an easy and often af- 
fordable way to get router bits., Look 
for our story on router bits and where 
to get them in an u incoming issue. M 




Here are- *o™ common router blti starring with [left to right): V*4n, straight, tt-Jn. straight, 
dovetail rabbet with solid pilot V groove and 43 chamfering bit with solid pilot. 




First lour bits shown above have ball bearing pilots. They are: Roman ogee- slotting, flush 
trimming bit and bevel trimming bit. The last bit shown is a h igh-speed ite’cfvelning bit. 




Ihii set of bits Include* [left to right): solid piloted beading bit, rounding over wlLhbaJi-bear- 
JngpMot. core box and two Eove bits. Qne cove has a solid pilot the other a ha 1 1 -bearing pilot. 
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riffEBft£ATHEM 

(Cmtinutd frmtwuH MJ 

ment trim, plus a venturi-style wind- 
screen and swim steps. 

However, the test team was less 
pleased with an uneven cockpit deck, 
absence of stringer system and slight 
flexing of the foredeck at speed. The 
positioning of the ski pylon, standard 
equipment, caused two separate 
problems: It prevented the bench seat 
from opening fully and stopped the 
engine from reaching a full-tilt angle. 

The Eliminator demonstrated a 
light nose at full throttle and didn't 
run as securely as other boats at maxi- 
mum trim, but it was the best corner- 
ing boat in the fleet. 

Baker I7ST 

The Baker RST was among the fleet's 
best performers, scoring well in all 
ranked categories and finishing back 
of pack in only one. Top-end speed 
was a solid 59 mph and acceleration 
time was a swift 7.97 seconds. 

Total stowage space is one of the 
boat's most impressive features. It 
was first in foredeck stowage and sec- 
ond in cockpit stowage for a whopping 
total of 102.51 cu. ft. 

Features of special note include 
swim steps with a grab ladder, two 
cockpit stowage pockets, hydraulic 
jack plate for adjusting the engine's 
vertical transom position, and a gel 
coat of six colors and a fade. 

Certain hull elements were out- 
standing, such as complex molded 
contours, sculpted foredeck, roomy 
cockpit-seating layout and flotation in 
the tunnel pods. But the cockpit deck, 
like most of the others, is uneven and 
it doesn't have a stringer system. 

Either the jack plate or the transom 
angle is to blame for the problem we 
encountered on the performance 
course. The boat, which required the 
deepest negative trim in the fleet, 
resisted all efforts to reduce power- 
draining cavitation that resulted 
when the boat banked into the hard 
180° turn. However, at full throttle 
the Baker was ultrastable and showed 
no signs of instability. It is a dynamic, 
straightahead scorcher. 

The teat team was extremely im- 
pressed with this unique class of com- 
petitively priced, semicustom boats 
and believe each of their builders 
could teach the national boatmakers 
lessons in quality: fiberglass, gel coat 
and upholstery workmanship. 

I only had one opportunity to take a 
tunnel for a solo pedal-to-the-metal, 
70-mph dash on flat water, but 
there's no feeling like it and I’d gladly 
swap a high-speed run in a classic, 
deep-V muscleboat for any tunnel 
boat in our test fleet. IN 
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How lb Maintain Your 

CHAIN SAW 

BY STEVEN WILLSON, Home And Shop Editor; PM Illustrations by George Retseck 





T HERE was a time when chain 
saws were the province of pro- 
fessional loggers, tree sur- 
geons and land scape architects. But 
over the past 10 to 15 years, millions 
have been sold to average consumers 
who quickly appreciated the useful- 
ness of these tools. Not only are they 
indispensable for cutting firewood, 
but they are also the tool of choice for 
routine tree pruning and cleaning up 
storm-damaged limbs. Like any piece 
of power equipment, however, these 
saws must be well-maintained to 
work properly and safely. So, to help 



you get your saw in shape for spring 
cleanup, we contacted trie experts at 
Solo to outline some basic mainte- 
nance procedures. 

First things first 

All chain saws are basically similar. 
They are comprised of a small 2-cycle 
engine with a long, round-nose bar 
attached to the side. The cutting chain 
slides along a groove in the bar and is 
driven by a sprocket that comes off 
the engine crankshaft. Depending on 
the particular saw, the tool may come 
equipped with a chain brake, auto- 



matic chain oiler and other features. 

Because of these differences, your 
first task is to carefully read your 
owner’s manual. This booklet will ex- 
plain your saw’s special features as 
well as setting forth a concise trouble- 
shooting guide that will help you diag- 
nose poor performance problems. 
Also keep in mind that even though 
this story deals only with chain saws, 
most of the techniques apply to any 
small 2-cycle engine, including those 
found on string trimmers, leaf blow- 
ers , garden sprayers and even some 
lawnmowers and snowblowers. 
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1 Remove sparkplug and clean thorough 
ly. Check tor correct gap with gauge and 
adjust Urwcetury, Replace plug yearly, 

Sparkplug 

Begin by draining the oil and gas fuel 
mixture from the fuel tank or by run- 
ning the engine until the tank is dry, If 
your saw has been sitting for a couple 
of months, it’s a good idea to flush the 
empty tank with a little fresh gas to 
remove any oil sediment. 

Next, remove the sparkplug and 
check its electrodes for dirt, oil and 
corrosion. A fouled plug indicates 
several possible problems: improper 
carburetor adjustments, the wrong 
gas-to-oil fuel mixture and, in some 
cases, excessive flooding when start- 
ing the engine. 

Well talk about carburetor adjust- 
ments later, but the other two prob- 
lems are easy to correct. Simply fol- 
low the manufacturer's fuel mixture 
requirements as well as the directions 
for proper starting technique. 

If your plug is fouled, clean it thor- 
oughly with emery paper and shake 
out or blow away any debris. It’s also 
a good idea to wash the plug in gas, 
using an old toothbrush. After the 
plug is dry, closely inspect the center 
and curved electrode for pitting. If ei- 
ther is pitted or rounded over, file 
both until they are smooth and flat, 
then gap the plug to match manufac- 
turer’s apecifi cation a (Fig, 1). Fre- 
quent users should install a new plug 
every 100 hours of engine use. A ball- 
park figure for occasional users is to 
replace the plug every year. 

Air filter 

Your engine will only run well, if the 
proper amount of fuel and air are 
mixed in the carburetor. Because of 
this, it’s essential that you keep your 
air filter dean at all times. 

To check your air filter, begin by 
brushing away dirt and debris from 
around the filter cover {Fig. 2). Then 



3 Remove dint and dirt from wound the 
carburetor and air filler. Die either a niff 
paint toruih or a *hop vacuum to do me job- 

the line until the filter pops out of the 
hole. If you pull too hard, you run the 
risk of tearing the fuel line. 

Once the filter is out, check to see if 
it is clogged with any debris. If it is, 
pull the filter off the end of the line and 
wash it with gas and a toothbrush, or 
blow it out with compressed air. If 
neither cleans the filter completely, 
get a new one. 

Reinstall the filter on the end of the 
line and then push everything back 
into the fuel tank. 



4 Remove fuel tank cap and f lih out fuel 
pickup line with a bent coat hanger. Make 
Mire line'* filter It Clean. It not. replace It. 



press the choke button to close off 
the carburetor port. This will prevent 
any debris from falling into the carbu- 
retor when you remove the filter, 
{Note: On some saws, the choke is 
simply a flapper built into the carbu- 
retor cover. Once the cover is 
removed, the carburetor port is 
exposed, On such saws, be extremely 
careful when removing the cover to 
avoid debris falling into the port.) 
Remove the filter cover, take it out 
and brush clean (Fig. 3). 

Wash the filter according to manu- 
facturer’s recommendations, 1 use 
soap and water and blow dry the filter 
with compressed air. 

However, some manufacturers 
suggest other solvents. No matter 
what your situation, replace the filter 
if it is torn or still dirty after several 
atte mpts at cleaning it. 

Fuel filter 

The fbel filter is designed to keep de- 
bris from entering the fuel line and 
fouling the carburetor. On most saws 
it’s located at the end of the fuel line, 
inside the fuel tank. To inspect this fil- 
ter, fish It out of the tank using a wire 
coat hanger with a loop bent in the end 
(Fig, 4), Guide the wire into the fuel 
tank usings flashlight and hook it 
over the plastic fuel fine. Gently pull 



■ Remove the air filter and. again, bmih 
off the debris. Then w«h the filter with 
soap and water, rime clean and let It diy. 

Make sure the filter goes to the bot- 
tom of the tank, otherwise, yoli won’t 
utilize the complete fuel capacity. 

Pull curd starter 

At least once a year it’s a good idea to 
remove the starter housing assembly , 
even if the pull cord has been working 
well (Fig. 5). This gives you the 
chance to thoroughly dean the vent 
slots and check for worn parts that 
may need replacement. If your pull 
cord is broken, then follow the manu- 
facturer's directions on how to replace 
it — different saws require different 
techniques and tools. If the starter 
itself is broken, take the saw to your 
dealer for repair. 

Muffler end spark arrestor 

The mu filer has two basic purposes; 
to quiet engine sound ana to direct 
harmful exhaust gases away from the 
user. If it is loose and/or corroded, it 
will fail to do both jobs. So, it’s a good 
ideate inspect it periodically. 

To do this job, you first have to 
remove the covering panel that pre- 
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V Sfmpue (he i tarter homing auembly 
and brush debris from entire unit particu- 
larly elrwenti. Inspect all parts for wear. 



| vents you from touching the very hot 
muffler during operat ion. This is usu- 
ally part of the chain sprocket hous- 
ing, Then wiggle the muffler to make 
sure it’s tight (Fig. 6). If it isn't, tight- 
en the bolts to the torque specifica- 
tions given in your owner's manual. If 
the muffler is corroded, replace it. 

Depending on the age and make of 
your saw, it may or may not come 
equipped with a spark arrestor. This 
device is simply a Tine metal screen 
that prevents red-hot exhaust parti- 
cles from leaving the muffler and pos- 
sibly causing a fire. These days you 
can’t cut on must public lands unless 
your saw has an arrestor. 

On our saw, this screen was located 
just below the exhaust deflector fins. 
By unscrewing the fin plate (Fig. 7), 
the arrestor could be lifted out and 
washed with soapy water and a tooth- 
brush. Compressed air also works 
well to clean this screen. Because the 
arrestor is exposed to such intense 
heat, holes are frequently burned in 
the screen. When this happens, the 




% Grasp the muffler assembly and wiggle 
to make $ur* It s not loose. Aim, check for 
not. If muffler Is damaged, replace It, 



arrestor should be replaced. In any 
case, you should inspect the arrestor 
every time you use the saw to make 
sure it’s in good shape. 

On some saws, particularly older 
ones, this arrestor can be screwed to j 
the inside of the muffler. In such cases 
the muffler has to be disassembled to 
reach it. Consult your ow ner's manual 
for t he more involved procedure. 

Now that the muffler and engine 
fins are exposed, brush away and vac- 
uum up any debris (Fig. 3). Be espe- 




7 Remove sparkplug arrestor screen and 
remove debris with a brush. For stubborn 
spots, scrape with small wood ftick- 




A Thoroughly dean the engine flm with a 
thin wood stick, followed by a stiff paint 
brush. Be sure to vacuum up all the debris. 



dally careful to remove the debris 
from around the engine cooling fins. 
Because these saws are air cooled, j 
such debris reduces the airflow 
around the engine and can cause over- 
heating and damage. 

Chain bar 

To free up the chain bar — and the 
chain for that matter — first loosen the 
chain tensioning screw at the front of 
the saw. Then remove the sprocket 
housing on the side of the saw using 




9 ficfnove tk nutj thit hold the ch#4n £w 
and jprocfeet homing using m ioclc*t 
wrench of tool | ln»t j iuppJJ*d with uw. 



either a socket wrench or the combi- 
nation tool usually sold with the saw 
(Fig. 91. Once the chain is loose and 
the cover is off, lift the chain from the 
bar groove, and set it to one side. 
Then remove the bar (Fig. 10), 

Thoroughly dean the debris from 
around the drive sprocket and dutch 
assembly. Compressed air works well 
for this. But if the wood chips and dust 
are caked on, a liberal dose of cleaner/ 
lubricant — like WD-40 — and a stiff 
toothbrush will do the trick. Wipe the 
saw dry with a rag and complete a vi- 
sual check of the sprocket assembly. 
If you detect any worn parts, have 
them replaced. 

Next, damp the chain bar in a vise 
—preferably one with protected jaws 
—and remove any dirt and debris 
from the bar groove. You can use a 
piece of scrap wood for this job, shav- 
ing the end until it slides easily in the 




VO Once the sprocket homing li off. re- 
move the outer bar plate. Then lift dufn off 
sprocket and remove chain bar. 
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chain tensioning screw until the chain 
is nearly tight. This will keep the 
chain stable as you sharpen it. 

The sharpening techniques re- 
quired will depend an the type of 



IS Sharpening angle* vary depending on 
type of chain and manufacturer. The filing 
angle above it a general guideline. 



% • Once the chain ij sharpened, adjust 
tensioning screw with saw tool to match 
manufacturer's recommended tolerance. 

chain that's on your saw. Consult your 
owner’s manual for specific direc- 
tions. However, most saws are sold 
with what is called a standard chain. 
This is comprised of cutting teeth 
joined by drive links that run in the 
bar groove. The cutting teeth have a 
top plate, side plate and depth gauge 
(sometimes called a raker). You must 
sharpen all three of these surfaces 
whenever the chain is dull. 

Many people use a special round file 
for the top and Side plates and a sepa- 
rate flat file for the depth gauge. (The 
manufacturer stipulates which files to 
use. ) But a better idea — especially for 
the novice sharpener — is to use a com- 
bination filing guide like the one we 
show in Fig. 12. This tool files all three 
surfaces at once, maintaining the 
proper angle and the proper distance 
between the top of the teeth and the 
top of the depth gauge [Fig, 13). 



12 Reinstall th* bar, chain, plait and 
housing, then Tighten chain. Sharpen taath 
with a combination file guide. 



VI The bottom of a properly adjuif ed 
chain should Juit dear the lop edge of the 
bar. Always adjust the chain when It Is cool. 

The trick in sharpening is to file all 
the teeth the same way. Start by find- 
ing any tooth that has a chip or nick 
and file until that fault is removed. 
Keep track of the number of file 
strokes required . Then proceed to file 
all the remaining teeth, using the 
same stroke and the seme number of 
strokes. If your chain is in particular- 
ly rough shape, have it sharpened 
professionally or buy a new one. 

Once the chain is sharp, readjust 
the chain tension to manufacturer's 
specifications (Fig?<. 14 & 15), lubri- 
cate the front chain sprocket on the 
guide bar (Fig. 16), and reinstall the 
sparkplug. Fill the chain oil reservoir, 
add the proper fuel mixture to the fuel 
tank, and give the cord a pull. Your 
saw should start right up. 

If it doesn't, or it runs rough or the 
chain moves even when the saw is 
idling, then you'll have to adjust the 
carburetor. Because carburetor ad- 
justments vary depending on the saw, 
be sure to carefully read, your owner's 
manual. As a general rule of thumb, 
you’ll have to adjust both the low- and 
high-speed mixture needles first, fol- 
lowed by the idle screw once the saw 
is running. “ 



1 1 using ■ thin wood stick, clean the oll- 
Hikid debris from chain groove on the 
bar, use a small nail stubborn spots. 

groove (Fig. 11). Remember that the 
bar does wear unevenly — more stress 
ia exerted on the cutting side. Be- 
cause of this, manufacturers suggest 
that you turn the bar over before ev- 
ery heavy work session to equalize 
the wear. 

Once the groove is free of debris, 
dean the oil holes on the side of the 
bar. These holes allow the chain oil to 
flow along the chain groove. If they 
are clogged, the oil won't be able to do 
ita job and both the chain and bar will 
he shortlived. 

Next, inspect the groove rails for 
wear. Over time, the movement of the 
chain will create small, metal burrs 
along these rails. File these surfaces 
flat and smooth. If the bar groove is 
distorted or bent, it T s time to replace 
the bar. 

Chain 

After giving the chain a thorough 
cleaning with solvent and a tooth- 
brush, reinstall the bar, chain and 
sprocket housing. Then tighten the 



1 4 Using m greaie gun — avilJ able from 
your dealer — lubricate roller ml noie of 
chain bar witfc automotive grew. 
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How To Fix A Loose 

SPINDLE CHAIR 



BY THOMAS KLENCK, Associate Home And Shop Editor 
PM illustrations by George ftetseck 






I F YOUR chairs are greeting you 
with a range of squeaks and 
groans every time you sit down, 
perhaps they’re trying to tell you 
something. Traditional spindle 

chairs — whether they be family heir- 
looms or garage- .sale bargains— are 
all subject to the same problems. 
Years of hard use will eventually loos- 
en the heat-fitted joint and when one 

n ' ‘ it goes, it’s just a matter of time 
ore the rest follow'. 

Unlike most furniture, chairs en- 
dure extraordinary stresses in rela- 
tion to their weight and size. They 
must resist the twisting and turning 
of normal use and the racking that re- 
sult* from an uneven floor or leaning 
back in the chair. 



tn addition, the joints swell and 
contract with seasonal changes in hu- 
midity. This can destroy the glue lines 
and eventually compress the rung 
tenons to the point where they no 
longer fit. Paint-stripping procedure s 
can also dissolve the glue leaving you 
with well-fitting components that are 
no longer secured together. 

Historically, a periodic regluing 
was considered a fact of life. And, a 
complete disassembly and regluing 
remains the surest way to keep your 
chairs in service for years to come . 

As a convenient alternative to glu- 
ing, loose joints can be periodically 
treated with Chair Loc — a prepara- 
tion that causes the rung tenons to 
swell and thereby become locked into 



1 After labeling adjacent components, 
tap loose joints apart and separate re g% 
from $e at. Good Joints un be left Intact. 

the socket. This can be applied by 
forcing the fluid into existing joints or 
in place of glue when reassembling. 
Chair- Loc is available from Chair- Loc 
Co., Bos 45, Lakehurst, NJ 08773 and 
costs $3,60 postpaid for 3 ounces. 

Starting repairs 

Spindle chairs are either built with 
rear legs that also serve as back posts, 
or with back poets that are mortised 
into the seat and are independent of 
the leg structure. Because most prob- 
lems are located in the base, a chair 
with an independent back is easier to 
repair. If your chair has 1-piece rear 
legs and back posts, the rear legs are 
usually screwed to the seat. In this 
case you may have to disassemble 

f jart or all of the back to work on the 
egH and rungs. 

First, apply masking tape near 
each joint and label the components so 
they won't be mixed up during reas- 
sembly (Fig. 1). Tap apart all loose 
joints. If some joints are wobbly, but 
don’t respond to a gentle tapping, 
r-cure the rung in a vice and knock the 
lint apart. Wrap a cloth around the 
spindle to prevent marring (Fig. 2), If 
a joint refuses to come apart, it’s beat 
to leave it intact. 

Use 80-grit sandpaper to remove 
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1 Use sandpaper to carefully remove Old 
glue from rung tenon*. Avoid extra sand- 
ing. Use a sharp knife in clean out hgj*s. 

Checking the beck 

Chair back-to-seat joints are com- 
monly reinforced with a bent- wood 
brace on each side (Fig. 43. Check to 
make sure that the screwholes are not 
stripped. If necessary* use heavier 
gauge screws when reassembling. 



Z If joint Li loose but won't easily come 
apart* place rung In vts* and knock joint 
apart . Cloth protect* leg irony marring, 

old glue from the tenon ends of the 
spindles (Fig. 3). A sharp knife with a 
straight cutting edge or sandpaper 
wrapped around a dowel does a good 
job of cleaning the holes. Be careful to 
remove only the glue so as not to cre- 
ate an excessively loose joint. 



4 Sack* are often reinforced with bent 
brace*. Remove screws to free hack posts. 
Check that strewholwarenT stripped. 



Chairs w r ith independent back up- 
rights are usually secured to the seat 
with wedged-tenon joints. Remove 
the wedges from the upright tenon 
ends by pushing them out with a flat- 
tipped screwdriver. Cut new hard- 
wood wedges — slightly larger than 
the old ones. 

Check that the splat is securely at- 
tached to the uprights and remove 
and prepare for regluing if necessary . 






7 Where Joint fit li lome r coat tenon with 
glue and wrap with shaving cot with ■ 
hand plane. Apply glue amf Insert In hole. 

ing up and joining the rungs (Fig, 83. 
Tap the joints Light and clean away 
excess glue with a damp doth. 

Place the leg structure upright on a 
flat surface and adjust it so it's square 
and each leg is in contact with the sur- 
face. Install hand clamps around the 
legs and let the glue set (Fig. 9). 



9 Alter applyl n-g glue to back post holes, 
insert posts and attach bent braces. Drive 
wedges in place and then trim them flush. 

Reassembly 

First* dry fit the joints and test each 
for a snug fit, It's best to prepare 
.shims ahead of time for any loose 
joints. Use a sharp hand plane to cut a 
shaving from a ■V*-in.-wide board. 
Wrap the shaving around each loose 
tenon and cut to size with scissors. 
Apply glue to the back post holes 



• After joining front right leg to seal. In- 
sert other legs while l ining up and Joining 
rungi. Then, tap J olnti tight. 

If your chair has rear legs that also 
nerve as back supports* assemble the 
hack first. Screw it to the seat* but 
don't completely tighten the screws. 
Then, assemble the two front legs and 
rungs to the seat. Gently spread the 
front and rear assemblies apart to in- 
sert the side rungs* tap all joints* 
home and tighten the screws . IN 



4 Apply glue to icn-om and holes and as- 
semble front right leg and rungs. Then, join 
rear left teg arid rungs inch* same way. 

and wedges and assemble the back to 
the seat. Drive the new wedges into 
the slotted ends of the posts and then 
trim the wedges flush (Fig. 5). 

Apply slue to all rung holes in the 
right front leg and install the rungs 
(Fig. 63. Assemble the rear left leg 
and rungs. Apply glue to the leg holes 
in the aeat , rung holes on the other 
legs, and rung tenons. Partially insert 
the legs into the seat holes while lin- 



V Mak e sure frame Is ^guare and Pegs ire 
level, men. use band clamps lo hold sttuc- 
Eure in pailrion white glue tect 



rot 
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Homeowners'CUnic 

BY NORMAN BECKER, P E,, Contributing Editor 



Noisy Water 
Heater 

About six months ago I re- 
placed my electric water 
heater with a State model 
No. SRV40NR74 JW, gas- 
fired unit. Shortly after the 
installation, I began hearing 
strange banging noises in the 
house. 

I traced the noise to the 
water heater where banging 
could be heard whenever the 
unit came on. If a large quan- 
tity of hot water was being 
used, the sound eventually 
stopped. I am concerned that 
the noise may represent a 
problem with the heater and 
may indicate premature fail- 
ure. Would you comment? 

RONALD VOGT 
WHITEHOUSE STATJON, NJ 




BALL SMB 
TO BOTTOM 
SEAT WHEN 

FLOwsroes 



Energy^uvlng dleteorfc fitting* minimise neat 10*5 ctuougn con- 
vection. Ball vahe* in fltpog* may vibrate and make noise. 



creased and your pump will 
start less frequently , 

Moldy Mirrors 

My decorative glass mirror 
tiles have developed dark, 
mold-like, ugly growths in 
the back-side reflective 
films. The tiles are the inex- 
pensive type with stick-on 1 
tapes. 

I intend to replace the : 
damaged tiles and wonder 
whether first painting the 
tile backs or applying silicone 
caulking would keep the 1 
problem from recurring, 

K, TABA 
KANEOHE. HI 



According to the manufacturer, 
your model water heater is equipped 
with energy-saving dielectric fittings 
that connect both the cold - and hot- 
water pipes to the deafer, For the past 
two to three years, these fittings have 
been offered as optional equipment. 
They minimize heat loss that’s the re - 
suit of convection within the water 
tines when the heater is not supply- 
ing hot water. 

The energy -saving dielectric fit- 
tings have ball valves. When hot 
water is being drawn, the water pres- 
sure moves the bolts off their seats al - 
lowing water to enter the tank and 
leave. When the water flow stops, the 
cold-water ball floats up to restrict 
heat loss via the cold-water line and 
the hot -water ball sinks sealing the 
heat in the tank from the water in the 
hot- water pipe. This, according to the 
manufacturer, results in an energy 
saving of about 12 percent. 

Check the water pressure in your 
house. If it fluctuates oris high 
(greater than 60psi), it can cause the 
balls in the fittings to vibrate result- 
ing in noise. Also, the fittings were 
redesigned a few years ago and it's 
possible that you have the old design. 
In any case , the tioise is not harmful 
and will not cause premature failure. 
However, if you find the noise annoy- 



ing, the simple solution is to remove 
the energy-saving fittings and re- 
place them with the ordinary type. 

Adding A Tank 

I installed a new pump and captive 
lank in my well-water supply system. 
My old glass-lined tank is still in good 
condition. Can I connect the old tank 
to the new system? fred stuhpf 

EASTQUOGlfE, NY 

Yes, you can . However, a few words 
of explanation are necessary. A tank 
performs two functions. First, it acts 
as a reservoir from which water con 
be drawn without having the pump 
run continuously. Second, it main- 
tains an air cushion that is Com- 
pressed as the tank is filled. The 
compressed air is what pushes the 
water out of the fa ucet . 

Your new captive tank has a fixed 
membrane that separates the air 
from the water and prevents the air 
from dissolving into the water. Your 
old tank lacks this membrane and 
works by maintaining a pocket of air 
over the water. Because the air is in 
contact with the water, it will, over 
time, dissolve into the water and the 
tank will need to be recharged. This 
may be necessary every 8 to 12 
months depending on water usage. 

By connecting the old tank and 
new system, the amount being held 
for drawing from the tap will be in - 



The dark blotchy areas on 
your mirror tiles are not the result of 
mold buildup, but rather the tarnish- 
ing (oxidation) of the silver backing. 
Mirrors are made by covering large 
pieces of plate glass with a film of sil- 
ver and then a coat of paint to protect 
the silver from scratches and tar- 
nishing. These large mirrors are 
then cut into the desired sizes. The 
cutting not only fractures the glass, 
but affects the paint bond at the cut 
line. Minute amounts of the silver 
film are then exposed to the air where 
the silver can tarnish- Therefore, ad- 
ditional paint could help if you pay 
particular attention to the tile edges. 

Proper handling o f the mirror is 
also important. If when being in- 
stalled the backing is scratched— 
even if the scratch is tiny and doesn't 
penetrate the silver, that area will 
eventual ly tarn ish . 

I don’t recommend silicone caulk- 
ing for your mirror tiles . This has a 
soiuGnf that will attack the mirror 
baching. 

You should use an asphalt-base 
adhesive (mirror mastic ) or foam ad- 
hesive tape, botk of which are avail- 
able at hardware stores. M 

Du yorj haoe a fc3m*-jnainr£ftaj?fe or repair prob- 
lem f Send if to Homeownert* Clinic. Papula* Me- 
chanica, 224 Weti 57 th St. .New York r NY 10019 
Letter* cannot be answered tndwidu&Uy, butpmb - 
f unde interest wiU be dtecumd in tM rctl- 



iems 

umn. For man ham* * repair and maintenance 
help, gri PMi Ham* Cart Guid* r 22.4b postpaid. 
Send yu-ur ardent* Popular Mechanics, Ben 
iQMrkndiuCitySlamn, Nw York, NY iOWI. 



Ll 
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THE BETTER i 



Appliance Clinic 

BY5TEVE TOTH, Contributing Editor 



Thermostat Trouble 

I have a G,E, oven model No* 
JD12A1WH, serial No. LAD1Q557. 
When I set the temperature dial for 
40O* F, the o ven thermometer reads 
only 350* F, If I turn the temperature 
up to 450° F the thermometer reads 
425 a F. Is there something wrong 
with the thermostat? 

HERBERT BOYER 
LARGO, FL 

Its nat uncommon fora thermostat to 
drift from Us factory setting after a 
few years- Usually, iicanbt adjusted 
; but you'll need a good mercury oven 
thermometer available at any large 
hardware store- Place the thermom 
eter in the center of the middle rack of 
the oven . Shut the door r turn the se- 
lector switch to bake p and adjust the 
temperature dial to 400 ° F , Record 
the temperature token the indicator 
light goes off and when the indicator 
light comes on to get the high and low 
readings for this dial setting , 

Record high and low readings for 
three more cycles and calculate the 
average temperature . It should fall 
between 390* Fond 430 p F. If it's out- 
side this range, then pull the thermo - 
sUit knob off the shaft without turn- 
ing the shaft- On the back of the knob 
you'll see the adjustment mecha- 
nism, Each notch will change the 
oven temperature by 10* F- Loosen 
the two screws on the knob back . ad- 
just the dial one notch in the desired 
direction t retighten the screws and 
replace the knob. Then r recheck the 
oven temperature. It may take several 
tries to get the temperature setting 
within range. If the thermostat con- 
tinues to drift * then replace if. 

Enthusiastic Burners 

] have Jenn-ALr model 88370* serial 
No, 3703810, drop-in range. This anil 
has cartridge-type burners that can 
be replaced with accessories such as a 
griddle or barbecue grill. The trouble 
is that when the left rear burner is 
turned on, the left front one comes on 
too — at high temperature. It happens 
when the cartridges are switched and 
also with the barbecue grill installed* 
Any ideas? frank r, SHERMAN 
SUDBURY, MA 




G.E. oven therrnwttt con be adjusted by re- 
moving' dal and loOierUng s ff*wi on back, 
Shin one notch, tighten screws ana retest. 



If your range has the original car- 
fridges, one of the infinite switches 
that controls the top burner may be 
stuck in the dosed position , Also, the 
contacts inside the switch may be 
shorted together. The problem switch 
might not he the one you're turning r 
but another one in the system. This 
shorted switch would allow the cur- 
rent to pass through the blower line to 
the burner element causing Ll to heat 
up. 

To determine which switch is at 
fault p ftaueyoar appliance repair- 
man disconnect the power to the 
range. Then, gain access to the top 
burner switch, Chech each switch in- 
dividually with an okmmeter or con- 
tinuity tester to see which contacts 
are closed when the switch is in the 
OFF position, 

A good switch— when turned to the 
OFF position— should have an open 
circuit between contacts L-I and H-l 
and also betoeen L -2 and H - 2 . Once 
you find the bad switch M replace it 
with a new infinite switch Jenn-Air 
part No. 700009^4. 

If this problem began after you 
installed a new cartridge, then you 
could have the wrong cartridge for 
your model range- This would cause 
both elements to heat up when the 
front element switch is turned on. 

If you need help in locating a Jenn- 
Air service agency t or want to know 
where to buy parts, call Jenn-Air y s 
customer relations department at 

( 317 ) 545 - 2271 . 



Fluctuating Blower 

The blower on our new Sears Ken* 
more Electric dryer fluctuates as the 
clothes dry. The unit is model No. 
110.S688M0, serial No. MS01G2533, 
The Sears serviceman told us that this 
problem is the result of a more power* 
ful blower design. Have you ever 
heard of this happening before and 
will it damage our dryer or overload 
the motor? 

RICHARD H NI5KI 
SAN DIEGO, CA 

/ contacted Sears and they said that 
this condition can occur when there 
is a small, lightweight load in the 
dryer. 

It can also occur where there is a 
short or no nexistent exhaust vent sys - 
tern . The clothes wilt plaster them- 
selves to the exhaust outlet causing a 
reduction in airflow. 

To correct this, Sears suggests put- 
ting a few lint- free towels in the dryer 
along with light loads. The towels 
should keep the other items from 
clinging to the outlet. 

When this condition exists, there 
u/ill be some increased wattage 
drawn by the motor, but not enough 
to affect operation or harm the motor 
in any way. 

Needs Parts 

I have a LaMachine model No. 354* 
serial No, 150179. I've been told that 
the Moulinex Co. has been sold or 
gone out of business and parts are not 
available. Can you help? 

T1H BROWN 
BURLINGTON. I A 

The Regal Co. bought the French 
company, Moulinex, and parts for 
your LaMachine are available from 
any Regal Ware authorized service 
center. 

You can also order parts from the 
factory fiy writing to Regal Ware, 
Inc., 2820 Crusader Circle, Virginia 
Beach , V A 23456, or by calling the 
company at ( 804} 468-3500, IM 



If you have a problem with any appliance, stud 
^urquBfkwi.aic^ELt^ the model mill neral ritiriiiwi-. 
io Appliance Clinic, Popular S$echanics w 224 West 
SJihSt . New York, NY JOOlS. but letter* 

mnfrpf hr ansive red individually, Problems of 
LDid* inir-rrmt will hr dmutwtd til thi* column 
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You Can Weld Body Panels At Home 



Beautiful Results! - — — = 

The Eastwood Stitch Welder makes professional -looking body welds from 
a standard home arc welder (set at 80 amps or less}. No distortion, no bum 
through— just what you’d expect from a MIG, at a fraction of the cost. We've 
supplied more than 38,000 home shops with Stitch Wdders since 1985. 



Jjuut tJU** **?it 



It's Easy! 

Just hook up to your 
arc welder, follow the 
simple instructions (we 
include a free booklet 
that explains Sti teh Weld- 
ing), and with practice 
you'll be welding like an 
expert. Use the Stitch 
Welder for body patches, 
floor replacement, quarter 
panels, etc. Will weld 
down to 22 gauge steel, 
which makes it perfect for 
repairing late model cars as 
well as older vehicles. As 
one very satisfied customer 
recently said: 



We guarantee you'll be as satisfied as John. Order 
your Stitch Welder today and save hundreds on 
bodywork projects NOT AVAILABLE IN STORES. 



Auto Restoration Tools and Techniques 



Free Eastwood Catalog Subscription! 



Ovcf 100 pages of Specially 
Restoration Tools. Body metal 
welders, buffing kil% paint 
supplies, tubI remover?, sand- 
blast! ers, and much marc- Ttwb 
shown in color and In action. 
Wc know youll be satisfied - 30 
Day Money Back Guana nice 
□n all Eastwood products. 



tt IBM £ III Hill GfQb^lRe 




FUt In Coupon! 



1 - 800 - 345-1178 



Call Toll-Free USA and Canada 

All other coumries (315) MO-1450 

□ Rush me 14369 Stitch CODE 1D&8PW19 

□ Visa □ MasterCard □ COD (add S2 .75) 
Card Exp. 

No. Date 



Wdder(s) at *59.00 plus SO .00 
shipping. 

□ 94377 Arc Welding Rods tor sheet 
metal Approx. lM-2mm dia. spe- 
cial IIuk rods (3lbs.pkfl .) *12.35. 

□ Send me four Free catalog! 

□ Check Enclosed 

(PA residents add 6% sates tax) 



TOTALS 



Name 

Address 

Gity ___ 
state 



Zip. 



I 



I tfw tlllttWHaCfl^pOPy. SJP UncasUf . kT* ? n S Mjtvern Iftfo!? 1 I Jfl | 




ELECTRICAL BOOKS 






Strange! 



mcfcfii&lt collections of Unusual! 

surunge eleoronEcs and 
eleaimiLcs books ever 
complied! 

Discover reprints of rare old q _ _ A i 
books on old tijne shortwave And fl 3 rS I 
broadcast radio, crystal sets, elec- 
tric ill inslmments. perpetual moLJjQii ma- 
chiries. and much more! 

Build Tesla, Ouriin & induction colls. 
Wdn-ghriTst mac hires and many others! Re- 
wind and repair motors! Cec high pewrr from 
3 uh'i altcmatorH^ 

YouH find new bonks 
nn secret shortwave aln- 
dons, treasure ItKalors, 
marine Is , recctverm, and 
marc! 



Tesla! Shortwave! 
Motor s! Mo re! 



“Fringe Science ” Books 



You'll even dtaegver strange books on 
tost continents. perpetuaJ motion .UFO's, 
suppressed Inventions, mind contra], the 
bonks of Charles Fori , hypnoilsm , embalm ■ 
ing and more. Explore Fringe Science' - 
dial strange work! of the undpialned... 



WRITE 
FORA 
CATALOG 
TODAY! 

Write for 
your copy of 
Li ndHay's new 
Electrical Soaks 
catalog, and sec for 
yourself whal you've brvsi 
missing Send" SI. DO (US A 
Canada) OT $4 .00 Jareds ulrmiiLl. 
send your catalog Lmmed Lately? Wrllr 



tfMjayf 



Lindsay Publications 

Box 12-WM4, Bradley IL 60915 

□ Svifl ftMlPbQ 1 I' VI anopoBtf 51 00 U-B # 
Canartq ( 54.00 f^rpqn aim ail^ 



Discover plans & infor- 
mal inn on all types Ql 
slra o^c electrical’ equip- 
men I 1mm litser^ lo certhirv-olri litducLJnn 
roils? I hi i Id «|ulpmcMl not seen in decattrs^ 








HOT SQUIRT 
CUTS 
THE CRAP. 



Nothing deans like tael waler. And nothing 
bui Hoi 5 quid' ^ gives you fiat waler 
cleaning ror your windshield this unique 
Nil eichange unit tikes Eh# teat— not 
Ihe fluid— and frinslm n to your window 
wisher riul#. Just hrt your wisher button 
and yaur wipers clean or de-icc Imtaotly. 

Inntilb Ifl nun 
tviirythin g ' t ffl tfii 
5 rl. Juit tina any 
connection ft ta yaur 
hulir tiai e and 
WMtitr fluid lube. 

GuaranlcEd m (c cnok or damnge ym 
wlndshieia or piml Order today lor only 
112 99 pins S2 itirppinq and flandilng 

1 - 800 * 356-8356 “ 

In Colorado call 303-375-9590 







Do You Own A 
Garage Door Opener? 

than You Need Th* Gnrege Button' 



SLIDING TRACK KITS 
for YOUR TRUCK and YOUR CAP 

Slide on ■ Slide otf - Slide back for Tools end 
Cleaning Window $69 95 plus S7 50 S»H 
VSSAMCCK 

Give inside body dimensions 

SLIDE-A-CAP. Inc, 

Base tJS6 Mt. Laurei N.J. 08054 

609-267-B656 

Free InformaliDn - New Dealers Welcome 



We Aren’t Finished... 
Until You’re Satisfied! 

Since l92d.WOOt>CKAFr has been 
an Inquiry lender in applying qual- 
ity pfodueiilD woodworkers. Our 
sendees aqd guarantee ijx the heal. 

Our quality cojlLrol program. KCDfid 
ta none. Buying from WOODCRAFT 
gives you lhal kind of comm JlmcnE . 
plus a whole lot maie. 

Why not give us * try. you won ’t be 

disappointed.! 

7b receive a free copy ol 
WOODCRAFT'S taqt catalog, please 
call toll free L'60O-2l#Hl)3 or write 



WOODCRAFT 



Bill™ f-TTl l«MI9 
U AiLkttSLi AYrpi,r 
WJhuni. WAIbflHh 



FOREIGN AUTO PARTS 

Al Dealer Cosl 

Mo shipping EfiaiQft within conknseitai U.S 

MAT lOMAL I -BOO~B4J-40eg Via 

— ' MICHIGAN t -3Q0-9K-G 5 07 U PS 

M#sLw card or Vl» only 

GLOBE AUTO PARTS 

23 S&Htinw 3 L 

Minirnijm^rdar $25.00 



* Tn* E)»*wB.4iiafl “• ■ -taK-v*-ra i . -■ Ji >d*Fri^up 

n |H4ni -p»eri r .j pira fa: if»i . ii:i **»l ■cal 

• Vr..%4 *rft. |J- r.^n * OH»f V ■ ’ . ■**-IT 

C , i* ! 'ii.e- iii • ■ CLnr.i i * i M ri LUv-'i. ' r dn:i' UL^‘>rl 

lftmii -fc‘lh ii* ■■wjfc' -if 1 '— J p 
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Get in oh the 

in SMALL ENGINE 
service and repair 
Start your own Money 



BEAT INFLATION! 

Cash in on the 
huge demand for 
small engine repair. 

Work pari time, full time 
right at home- we help you 
every step of the way. 

makiiMi business! 





Bfi iiUve the vrnidl eil^iftr imJutlrt hsi\ 
gromi up quiikU. ah acute tluirUiKt of 
^uuhfkrl Sthfl.ll i fe rurr^k>nui.v{]Lhb 

IhhMl^hdiltlbf ciiimlry. 1ft fact * St's mil un- 
u> u nl fhr ii i^rM.rl mioll engine man lo hr 
Ihm In four khind in l hr tummcr 

und! j[ Iruit a work behind in ihr winter. 
When ?jiii M'r huw muni mii.lII tnuiTH^ uit 
in u>r lodiiv. US ve*»y lu u ndcrtfimd why 
qjualiftt-d mm Liimmand lurh high ptietn 
— B3 much as £49.95 fur * rim pie EiiEusup 
I ha I uk^k^lhim an huurl 



No experience necessary. 

You don'i need to he a 'born mechanic’ 
or ime pnor experience If you can read, 
you fitm master this profitable trade right 
at home, in your spareiime. wnhuui msst 
\ng \i Mhgle paycheck Lessons fl TC fully 
illLiMraEtd - -sn clear you can't go wrong. 



65-million small engines 
are in service today] 

That's right — there are over ilxty-five 
million 2-cyde and 4-cycle small engines 
in service fccrotfl the U.S.A. That's the 
official count from the Engine Service 
Assn, . iind new engines are being built ft 
ii rare of one- million per month! With 
fully accredited and approved 
Foley- Rtbaw I raining, you can soon 
have the skill and knowledge to make top 
money servicing these engines Home- 
owners and businessmen will seek you 
out and pay you well to service and re- 
pair their libwnmowers, tillers, dgm, 
power rakes, garden traders, chain 
saws, mi tii - hikes, go- cam, snowmo- 
bile generators, snowblowers, paint 
sprayer* the list is almost endless. 



You receive trade secrets 
and business plans. 



We guide you every step of the way, 
including tested and proven instructions 
on how id gee business, what to charge, 
how to get free advertising, where to gel 
supplier wholesale ... ail Ihe “tricks of 
the trade” r _ . all the inside facts you need 
to assure success righi from the start 




’ i'vt had about S 
years experience 
repairing xmaU 

fines ■ . - 
pairs niff# only 
minor , „ „ unlit t 
itarird Ilf Folry- 
Behaw Course.' ' 




With our famous 'Iram-by-doEiig 1 irain- 
ing method, you gel praciicnl 'hands-on" 
experience with specialized tools and 
equipment that you'll receive with your 
training plus a brand-new 4 HP engine - 
all yitars 10 keep r 



SEND FOR FREE FACTS! 



You risk nothing by accepting this 
offer ro ftttd out Ae?w Foley- B thaw 
training ran give you ihe skills you need 
to increase your income ffl d high-profit, 
recession-proof business of your awn. 



You gel ait this Professional equipment with your 

course, PLUS 4 H.P. Engine ALL YOURS TO 

KEEP-.. ■ All at MO EXTRA COST. 



Send TODAY 
for this 
fact-filled 




Jiisl Ml in and mall coupon bdim lor 
send postcunri 10 reCrlvr full Infunuulh'iii 
and details by return vtialL DO IT TODAY I 

FOLEVBELS.W INSTITUTE 

EfflltflulLltdtHO .Ofp 1 5 m? 

KVUlGIty.Mp f4iaT 








There is Nl OBLIGATION and 
NO SJUfSMAN Ml CaU-everl 



FOLEY DELSAW INSTITUTE 

&33 ! f qmladlf Rtf . Oepl 51602 M\ |*I' A 

K™i Crt>. M u &4lW 

□ YES, please Mnd me |h? FREE booklet mat 
gives i <H delays about starting my owo bu-sifiess in 
Small £ngm§ Repair I undnstand than & m obligation 
and mat 1 0 alesmin will call 




J 





SM \ Firiflf Ekrii jw Ca. 

( fVAft) <1^1 Equfi#bni Fid DnL flHlS 
ChL V , Mb. 6412ft 

U VES. paait sand ™ !bc PiE BftufcW ItWt Sm« rr* anoifle 
Ufts iIhxjI vaur piir«r r.'-jtit'-ir* SmCr 1 ird tall da«ili on 
hQw I GiTi guaMy Inr a 30-[}vv Free T-n^i nghi m rt^ awn sli« I 
i^jltiwd then s No Oblgaliar indl thil to Ealm™ wH :■■ 



10 OBUGATVIn and 
10 SALESMAN Will Call! 



qot fffff TRIAL 

SEND FOR EXCITING FACTS 

RUSH COUPON TODAY! 



Your Home Works 

This one power-fed toof-PLANES 



SAWS S 



— Separately... Or In Combination! ^ 



From The day it arrives the versa Hie Planer- 
Molder-Saw-Sander will make and save you 
money by converting low-cnst rough lumber 
Into high value finished stock. Handles tough 
oak and walnul as easily as pine, and simple 
enough even beginners can use II. 

Men and women everywhere are using Ibis 
one low-cosi power-feed machine la start and 
build their own new business... and YOU can 
do the seme. Supply lumberyards, carpenters 
and contractors with alt their him. Sell picture 
frame to paint sin res, department stores and 
direct to users. AH patterns available or de- 
sign your awn. 



flfrps u> FQ'ftf-iiitw Ptfi vQuslf' f^mtitommssAr^ 1 
mill rvucfcnt WY* l&r {j»i I iruhmfl mere? Ml ttnp bolftft H 15 1 
iW^MUtuill mKhrtiiftd l cShtei H is m«n |hm i Uiftr npidwi hP 

ms price ir dws rfflr^ihiiiQ m tit n w .\ " 

^ Sifjuto spryttj - QfWQfvn'Hi 





r T "-Ms1UtipleF 
E*pirJ raflnlcr^ 

i JJ i l iliP* iUkli" 



LTINDSCnPin 



I lyomni nemiNl - pnl r-tomc idp Tajuv! ; ircfi&ra i V 
I t-iYiidcifli ttv\ Ouneti Hirie^ pffiirntt £*n im 

| i Ttif, Gnat*!* \\M: H *i\\ llfl* !p r >.«i Home lIuTi 

l r.ai!v ? r |, ,'~-j*c= you •■ u moush: CffiihulQ bmiUciI 
l nniv my sHcriCs ma:i7n ,! r-v-7 Md ^ 

( LIFETIME CAfllEti SCHOOLS uopL **tt 
| 2251 Barry A-™. L&s inselea.Ci 



Npn*_ 

AiWhi. 




L 1 *. 



-ii(- 






Comp tie Neon C-pune c ifijrly mrl[- 
h*. iitti p^Mde !■< digram- E* 
^3 frilliiiB y^u a-eea la infl* 

whliT hB TCl Mkfllf sale rnalcrnl t 
i i mi hake to tarn #ft(lE tdu l«arn. bIe. 

V » ■R^fSSB Pprl siiAnkey WhU 

hf*llfc ICin^lan(4tH! 
Hailey Pnbl4iUB*i 

JJ&flhje rBircr Cibs. SE, Cal gary. Canada T2C 0B3 




PVC PIPE FURNITURE 

Profitable Home Business 
Plans, Kits £ Supplies 

FREE BROCHURE 

J £ L CUMAl Ftimilurc Cfl 

P.o. 303 - Depr F 
Tewtowiy , » A 01 87 A Tel <508 1 SSI-4514 




] r2 



UPHOLSTERY VIDEO 

Fil-vd phu j itop Wal '^KHUsDuNi^laiKCparSCV-y iJlriiw'j 
n*ra iiw midi 

J NR, jifl, W PPC 

Bhxwrp K^TitSviMUfWflWYeta^MI l r DHqp«] 

TbOfa m|Mn nl UMuw unWvWWiU# 
wvw: UjildiKiar^ 

■ ina-W-JnfjDUrbiDECA y^rpio Uphnlptary 
flfMt-w Bad Jin 

h*w-f n *-i : !■ sp-a EJ VwnxCLBMX 
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Swiss Army Knife 
With Lifetime Guarantee -$19. 95 

Sold Elsewhere for *34. 95 




• Small Cutting Blade 



■ Scissors 



• Fish Scaler 



Handsaw 



• Hole Punch 



* Hook Disgorger 



■ Nail File 



• Can Opener 



•Cap Lifter /Screw Driver 



■ Large Cutting Blade 



Thanks to a special purchase. Lincoln Marketing is 
offering this versatile, eleven blade multi-purpose 
knife for the low price of S 19.95. This knife comes 
with a lifetime replacement 'guarantee, and is avail- 
able only by mail . 

Sportsmen around the country have paid 534.95 for 
(his knife. In fact, the identical kntle is being adver- 
tised nationally for as much as $44.95. Bui, white the 
supply lasts, you can lake advantage of the special 
low price of only $19,95. 

This high-quality Swiss Army knife has II surgical 
steel blades and loots, including a small cutting 
blade, large cutting blade, scissors, fish scaler, cap 
tifler / screwdriver, corkscrew-, hook disgorger, hole 
punch, nail file, handsaw and can opener The handle 
is made from durable, shock-resistant LincMar” for 
years of ragged use. This is the perfect knife to use 
around the house; in the shop; lor hunting, camping 



and fishing -or just to keep handy for an emergency. 

Lincoln Marketing will not sell these knives in stores. 
They are available only by mail at this special low 
price, Each knife comes with a lifetime replacement 
guarantee: if at any time the knife Tails to perform, 
simply return the knife and we will send you a brand 
new' one - absolutely free of charge. 

To ensure (hat you receive your Swiss Army knife at 
the special price of $19.95, order today. Quantities 
arc Eimilcd, and we have no way of knowing if we can 
purchase more at the same low price, 

To urdtr: Send your name and address plus $19.95 
for each knife you order, plus a $3.00 shipping charge 
f regardless of the number of knives you order). Allow 
0-8 weeks for shipment. Make cheek payable to 
Lincoln Marketing. Mail to: Lincoln Marketing, 

p.o. Box 150643, T irv^lV/far 1 

Fori Worth, Texas 76108. II IClVlal 
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FACTORY DIRECT CLOCKS 
AND FURNITURE 

f Do- It *Yourself 
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and Finished 
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Mattel and mVeM Clocks 
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(for Leitz Camera) was built by Oskar 
Rarnack, chief of the German optical 
company 'sex perimental de part ment . 

The Leica Model A made its debut 
in 1923 and revolutionized photogra- 
phy. Its superior op Lies and mechan- 
ics permitted fine detail on a small 
negative, Jt s quality, compact size 
and versatile operation found favor 
with working journalists and week- 
end snaps h outers ali ke. 

The next advance in 35mm was the 
single-lens -reflex {SLR) camera, 
with its characteristic protrusion 
above the viewfinder. That protru- 
sion houses a pentaprism of mirrors 
that displays irt the view Tinder exact- 
ly what the lens sees — enabling the 
photographer to focus and compose 
through the lens. "Rangefinder" cam- 
eras such as the Leica tacked this fea- 
ture. Although an SLR called the Du- 
flex was manufactured in Hungary 
after World War II, the first practical 
and widely available SLR was the 
Asahiflex of 1952. Its manufacturer, 
Asahj Optical Co, , is more widely 
known by the appropriate brand- 
name Pentax. 

Music to the eyes 

Improvements in film and other areas 
kept pace with the 35mm hardware. 
The first flashbulb popped around 
1925. and electronic flash was in the 
works at the Massachusetts Institute 
of Technology by 1940. Portable, arti- 
ficial illumination was a must for on- 
the-go photography, as films at the 
time were still quite slow. 

They were also black-and-white. 
Although color photography was pos- 
sible as early as the 1390s, it wasn't 
commercially feasible or physically 
practical un ti I the ad vent of East man- 
Kodak's Kodachrome transparency 
film, in 1936. Kodaoolor print film fol- 
lowed in 1942, 

The innovative Kodachrome was 
the work of two kitchen chemists 
— musicians Leopold Marines and 
Leopold Godowsky Jr. Legend has it 
the classicists whistled in the dark to 
time the exposure of their slide film. 
It must have been a long aria, as the 
first Kodachrome had an JSO-speed 
equivalent below 10. 

Today, it's available in the 1SO-2QO 
speed, and other slide films achieve 
ISO- 1600, Color print films run as fast 
as ISO-3200, and Kodak's remarkable 
T-Max F3200 black-and-white film 
can banish the darkness by register- 
ing images at a hyperfast fSO-25,000. 
Speed of a different sort is available in 
the instant films from Polaroid. 

Instantly developer! pictures were 
available from while-you-wait street 
photographers in the late 19th centu- 
ry, but Lhe novelty process was too 



impractical for general use. It re- 
mained impractical until the 1940a, 
when Edwin Land designed a film 
pack with its own jelly-like processing 
chemicals sealed in. His Polaroid cam- 
era, introduced in 19413, delivered 
black-and-white prints in 1 -minute 
flat. Color arrived in 1963, and today 
Polaroid offers a wide variety of iti- 
stanL films, including transparencies. 

The electronic age 

Ironically, as films become sharper 
and faster, the electronics technology 
that helps cameras lake better pic- 
tures is ushering in the era of filmless 
photography. This month, 150 years 
after Daguerre's historic announce- 
ment, Canon will begin selling a cam- 
era that records images on a magnetic 
disc instead of film (see "Electronics," 
page 42), 

Electronics has changed the nature 
of photography over the past decade 
or so. usually for the better. Smart 
circuitry created the first point-and- 
shoot SLR, Canon's AE-1 , in 1976. 
Focusing, along with everything else, 
was automated by 1979 in the Canon 
AF35M Sure Shot — a compact 35mm 
rangefinder that Used infrared light to 
measure subject distance and focus 
the integral lens. 

By 1985, Minolta's Maxxum line of 
SL Ra and lenses made focusing sim u] - 
laneous with pressing the shutter 
release. St ill- video cameras such as 
Canon’s new RC-250 will use magnet- 
ically sensitive materials instead of 
light-sensitive chemical film to cap- 
ture an image. 

This means no film processing is 
necessary. Instead of projecting 
slides, we’ll simply display our video 
stills on a color TV. Electronic snap- 
shot prints will be an option in the fu- 
ture — today’s video prints are still 
pretty crude by photographic stand- 
ards. In fact, still video has a way to 
go before it can measure up to photos 
in image quality. The equivalent film 
speed of electronic imaging is now 
limited to about ISO-200. Detail- 
bearing picture elements measure 
only in the hundreds of thousands 
—compared to the 2.6 million pixels 
present on a snaps hol-siae print. 

It’s obvious that still-video imaging 
is just in its infancy, and if the history 
of photography is any indication, the 
advancements will come rapidly. 
Meanwhile, conventional photo- 
graphic technology is still in the 
growth stage— with no sign of slow- 
ing down. In the years to come, the 
two technologies will likely coexist, 
and continue amazing us. Ah George 
Eastman once said, "The man who 
thinks he has done everything he can 
do has mere )y stopped thin ki ng. n M 
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Mow I want to make you 
and 99 others 
Millionaires too . 

Using my easy Win System, hundreds 
of people across the U.S. are winning 
their State Lotteries AGAIN AND 
AGAIN AND AGAIN. 

Because you're reading this, 
it’s your turn: 



LET ME GIVE YOU THE 

FOR YOUR STATE LOTTERY 



(JUST SEND IN THE COUPON.) 



THERE HAS NEVER BEEN 
AN OFFER LIKE THIS— 

ITS YOUR EXTRAORDINARY 
OPPORTUNITY TO WIN THE 
MAJOR JACKPOT PRIZE 
IN YOUR STATE LOTTERY. 

My rwna Is Q*i Howard You prembry hwn heart 
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Need a Credit Card? 

This Federal Bank Wants 
to Help You! 

Call 1-800-242-3600 

Mot everybody is fortunate enough to get approved for a credit 
card the first time around. Maybe youVe had some past credit 
problems. , .or a bankruptcy . , , or a divorce. . , or you just started 
working and can't show a credit history. 

At Key Federal Savings Bank, we feel that every 1 working person 
deserves to be considered for a credit card. We help you build a 
strong credit card record through our unique program called 
Secured Deposit Account’- the largest and oldest phut in the Li, S. A 

NOW you can apply for a VISA or MasterCard because our Secured 
Deposit Account offers easier approval. We truly want to help you 
get a credit card and that's win Ko. Federal otters theonlv secured 
program that is FREE OF FEES NO ENTRY FEES . NO 
ANNUAL FEES ... NO STATEMENT FEES1 

just Call the above ROTl number at anv time and we will rush you 
an application. Decide how much credit you want ($500 to S5000) 
and pledge a deposit for that amount when you complete the 
application. 

That's all there is. CALL NOW FOR YOUR APPLICATION. 

KEY FEDERAL SAVINGS BANK 

Havre de Grace, Maryland 
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C ooL You should also avoid letting 
im see the head -up display technol- 
ogy stolen directly from an EMG, The 
glowing, green digital speedometer 
reflects off i he windshield, so you'll 
know exactly how much too fast 
you’re going when the state police car 
zooms up behind you. 

At nearly 3500 pounds. 205 hp 
doesn't make the Turbo GP much of a 
threat to the street-racer crowd. But 
it's definitely got more suds than the 
normally aspirated car. We always 
fell Grand Prixs needed more tire and 
more horsepower. The McLaren Tur- 
bo haa F em both. — M.A. 

Pontiac Trans Am 
Turbo — the prime mover 

I n The Beginning, there was Buick 
Grand National, the quickest, hairi- 
est production car this side of the oil 
crisis. But ihen B-O-C decided that 
Buick wasn't the performance car 
company at GM. 

However, it seems there were a 
few GN motors left after '88 model- 
year production was finished. And 
Pontiac wanted a East car far its Indy 
Pace Car program, which just hap- 
pens to come the same year as the 
20th anniversary of the Trans Am. 
Think about it— GN 3.8 V6 turbo 
muscle in a vehicle with nearly 200 
pounds less weight, a lower C-C. and 
much smaller frontal area. 

With the improved front-to-rear 
weight bias and F4 1 suspension cali- 
brate n, the Turbo pulled a solid G 
oil the skidpad. And beyond sheer 
adhesion, the Trans Am Turbo is win- 
der fully controllable to drive at the 
limit, something that's traditionally 
difficult for fast, front-heavy cars* 

But the real story U acceleration. 
Without the opportunity for a lengthy 
dragstrip session, 14 flat in the quar- 
ter was the best we could do ( E). The 
100-mph trap speeds were also some- 
thing of a disappointment, as the car 
seemed to stop pulling at about 90 or 
so. Here is a car that has definitely 
been geared for B.T. over top end. 

But in the short rum this one’s a 
real kick in the pants. Just put the 
gear selector in DRIVE, hold the brake 
w ith your left foot, floor the throttle. 
As the tach passes 2000, let off the 
brake. There's no major drama, just 
the Christmas tree getting very small 
in the rearview, very rapidly. 

Unlike the supercars of the pre- 
OPEC era, the TTA is a balanced 
machine, with brakes and handling lo 
match its awesome power. The ZRI 
Corvette may Hu the King of the Hill, 
but the Trans Am Turbo rates as a 
crown prince, — JH A, 
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All Jerald Oak, Hamlin. Zenith, Scientific 
Alania, Magnavox and all specialized ca- 
ble equipment available ior shipment within 
24 hours. For fast service MC VISA or 
G.O.D. telephone aiders accepled 600- 
648-3030 60 Day Warranty (Quantity Dis- 
count) 8 A.M. lo 5 F.M. Monday through 
Friday Central Time, Self Addressed 
Stamped Envelope |60c poslage for FREE 
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sance airplane Tike this, you’d want to 
cram fuel in every nook and cranny 
possible. Even ho, I'm absolutely 
certain that an air-to-air refueling 
capability was a primary design 
requirement." 

Technicians at Wright Patterson 
A KB are said lo have developed the 
aircraft’s reinforced carbon-fiber 
skin. Lear-Siegler supplied the digi- 
tal fly-by-wire controls. Theorists 
point to a special pop-down weapons 
platform for the aircraft's mission- 
specific stores, It’s possible the weap- 
ons bay was designed around the 
High-Speed Anti -Radiation Missile 
CHARM), which would permit instal- 
lation of smaller weapons as well. 

One of the biggest misconceptions 
concerning the F-l 17A's physical pro- 
file involves its tail structure. Some il- 
lustrations depict twin inward-canted 
tails, while others dispense with them 
altogether, suggesting that they 
would be supplanted by thrust-vec- 
toring nozzles, 

“As a first-generation type," ven- 
tured Sweetman, "the F-117A would 
definitely have some sort of tail or 
tails. I'm told that the plane definitely 
has two tails, and that at one point or 
another during the prototype phase, 
Lockheed tried mounting them both 
ways — that is, canted inward and 
outward — ami settled on Lhe latter." 

Fflght characteristics 

The F- l 17A 1s not a fighter in the 
strictest sense, a fact which has led 
many reporters astray. It is not de- 
signed to engage in air-to-air combat 
with enemy fighters in the classic 
manner. Rather, the F-117A is a sub- 
sonic medium-altitude air-to-surface 
strike aircraft, The F-117A, there- 
fore. has no requirement for high ma- 
neuverability or air-to-air armament. 
But despite a very benign flight pro- 
file, and a lower priority placed on 
jinking through terrain, certain aero- 
dynamic design tradeoffs have been 
made to obtain the optimum in Stealth 
attributes — both physical and elec- 
tronic. What this means is that the 
F-117A is a relatively unstable 
aircraft, requiring sophisticated 
on-board computers to effect constant 
and exceedingly subtle flight correc- 
tions. 

According to a recent report in 
Time magazine, F-117A pilots com- 
mented that this symbiotic relation- 
ship between human pilot and com- 
puterized copilot doesn't always yield 
lhe best of both worlds. The comput- 
ers haven’t consistently functioned as 
advertised, and a* a result, "the plane 
sometimes gets away’ from the pilot, 
who ha* to take over manually— -and 



earn his wings all over again.” In fact, 
because of its rather spooky handling 
characterislica, the aircraft has 
earned the nickname “Wobbly Gob- 
lin” from pilots. 

In spite of Lhese stories. Bill Sweet- 
man cocks an eyebrow and cryptically 
offers, “I’ve been told that it flies 
better than you might think," Gun- 
ston, too, remarked, "Baaed on my 
information, anyone who believed the 
Time magazine account would be 
misled. It should be well within the 
compass of any ordinary squadron pi- 
lot to fly it." 

Mission specifics 

Some accounts uf the F-ll7A's mis- 
sion profile involves deployment of 
the aircraft to a forward base on spe- 
cial pallets aboard C-5B Galaxy trans- 
ports, In this scenario, the F-l 17 A*fl 
wings and tails would either fold up 
like aircraft carrier planes of old, or 
actually be removed. 

The Stealth Strike-Fighter’s most 
likely primary targets are high-value 
types which would therefore be well- 
protected: subterranean command 

E osts, surface-to-air missile sites, 
ardened aircraft shelters and so on. 
Many pundits have speculated that 
Lhe AGM-fto Maverick family of guid- 
ed air-launched missiles would be the 
obvious weapon of choice, but Sweet- 
man disagrees. "I’ll put my money on 
the BLU-109/B warhead mounted on 
Lhe Pave way III laser-guided pene- 
tration bomb.” 

Currently in the Air Force inven- 
tory, the BLU-109 is a UOOO-pimnder 
designed to penetrate 6 ft. of rein- 
forced concrete before detonating. 
"By using unclassified DOD litera- 
ture, one can trace exactly what type 
and how many of a given weapon sys- 
tem are being supplied to any known 
Air Force unit. Strangely, there are 
no records available on the distribu- 
tion of the BLU-109/B. You figure it 
out.” 

Smoke and mirrors 

Educated assumptions laced with un- 
assailable facts bring us this advanced 
first look at America's most secret 
fighter. It’s likely that new aircraft 
like the ATB and Lhe ATF will sup- 
plant this first- gene rat ion effort at 
invisibility from radar. And loitering 
anti radiation missiles like Tacit 
Rainbow— in concert with conven- 
tional aircraft — are no doubt capable 
of achieving the F-I17A's results 
against high-value targets. In fact, 
it’s just possible that the much- vaunt- 
ed Stealth Fighter, the mystery plane 
of the 20th century p may soon become 
a museum piece, (M 
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I’ll bet $1,000 you’ll earn $100,000 a 

month in 90 days 



Everyone who uses my copyrighted program and does not earn $100,000 a 
month in 90 days will receive a $1,000 cashiers check from me for trying. 



rmascirmadcZSyearoLd niilhonHiri:, In 19B4 

I graduated from college wtih n journalism dc 
gree from Northern Kentucky University. Full 
of ambition 1 headed west to make my fununr. 
Hirte yean later, in August of I997 s my ship 
c ome in- 1 stumbled onto a financial opportunity 
that seemed too good to be true. 

With no money invested \ earned U 1 ,000 dob 
lao in month number one with my secret 
goldmine discovery . By month number ihiee I 
was well bid fix digits and now approach a 
nuLUon dollars a month just one year later. 

This is ill groat but I'm jusl getting stalled. 1 
work about two hours a day, three days a week. 
Every week my checks get bigger and bigger. 

II can *l fail and wi El never stop, I have one of the 
largest federal agencies assisting me and they 
will do the same for you. 

Let me lell you a Little of what I have been able 
lo do the last 12 months. 

] have taken three cruises, two Caribbean and 
One Mexican ! have purchased a million dollar 
estate wilh all the irimmings. I have bought a 
BMW^onvenibkMcroedrs.antioncof ifvc first 
I9B9 Jaguar XJ5 convertibles in the Untied 
Slices. | must roll you it is one mice ride, 

Eve acquired a quite respectable art collection 
including Picasso i, Le Fcmte ti San Moddc 
which was owned by l he Shah of Iran, Picassos 
"Bull light 11 which I acquired from defunct Phil- 
hpinc strong man Ferdinand Marcos and Rem- 
brandts SL Jerome in Doric Chambers from a 
Dutch museum. 1 have many other pieces, 
however if you are an an connoisseur you can 
appreciate these pieces significance. 1 have also 
pure hased some quite impressive Slatus symbols 
such as a solid go ld Ralcx Presidential watch and 
i solid 14K gold brief c asc whk h was nu mber 4ft 
of 50 which the Zero Haliburten comp any manu- 
factured for it 1 ® 50th mmvmvy. 

The rooKifl I tell you all ihii is to show with 
documcnublc possessions my incredible over 
night wealth. 

Anyone and everyone will be able qukkiy mud 
easily initiate my m llltan dollar program and 
everyone wilt be making $ I00 h 000 ■ month In 
90dqi, 

I'm io confident Lhil Vm willing to mike ideal 
with everyone oul there willing to accept my 
lertm. 1 will provide you with everything you 




need to gel imled right sway. If you use my 

program for 90 days you will makeover (KKlpDOO 
i month by the end. If you don't I'll give you 



July Sill ,000 
August $27b h WO 
^Epiembcr $25* i 'W 



sum 

Now here's your pari, I' 11 help you make this money 
but if you do earn over SI 00,000 a month by month 
three, I'Ll ask Tor 10% of your profits and Lhcn 5% of 
all profits for every month you earn $250*000 ifror 
Lhal for one year. 

Thai's my terms I'tl give you a 51,000 if it doesn't 
work but you'll shArc profit! as above if it doe*, U 
wi] t woric . t 1 m be LLuig y S 1 ,000 on it 

l have Already made ibis deal with some other like 
yourself. Here's excerpts from two letters, 

"In month number 3, my profits were SI 17,000 -m 
you con sec from my check lo you for 5 L 1.700. It 
looks l ike I II earn you a fortune over the nexl yen." 

-Uihn F. 

"A Tier using your program for ninety days the most 
I earned in any one month w» £37*482,00 As per 
your guarantee, you owe me S 1,000." 

Dan H. 

AS you can see, u is possible for someone not to earn 
JlDOjOOO a month in some rare instances. 1 thought 
il was his own fault in Dan's case, feu! E paid him 
anyway and honored my obligation. 

Look it my income from one of my many active 
5 on ices the last 3 months 



I will include a bank statement to support iMs with 
your male rial. 

To receive everything you need to get started, send 
S 1 8 plus 12 postage and handling to 

Park Place Pub! icai ions 
9016 WiKhire Blvd. t Suite 403 
Beverly Hills* CA 90211 



Note: The n ifiely day 5 E .(WO Lest start! the day you 
initiate the program, not the day 1 receive the order 
or the day you receive your material. Reid it at your 
leisure and suit at your convenience. HI be ready 
tis assist you because I'm belling 11,000 on your 
success. Lei's do it together. 
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Jqk i agr-Be fa your terms I'M be making 
| II O0.00O a month in 90 days or you lose 1 1 ,000 
| por your advartisemerS On Htat basis here’s my 
Jlie plus |2 postage and handling. 

J Name 

| Address 

I City Slats 
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, Zip Code 
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53NH91 



A/IATKHU, hang ohm 



DCStOM-Build AlrpL&naa Haag Glides 5-mphfrad puhlh 
cartrons fenxhure $1.KI McCoy Aircraft, Suite 243, to J, 
Manhattan Beach CA SS2ffi 



AIRDOAT5— Huvt-^ah. CCHTipieifrJ Mode)* ■“•■ant, Kit$, 
Prepays re. Engines, Suites Catalog $3.00. Sportcrartt, 
to PM. Unhtr OWjhgma 74S55 



AIRCRAFT MECHANIC Hf % YEAfll U^que predial *i5h 
Sdlwal aircraft £!*#&&& Starting January. March. Junf . Sep- 
leritH!- DAKOTA AERO TECH, 1001 23nd JWi: n RM ill 
Fargo, ND 581G2. 7Q1 -237-5305 



wicks aircraft supply h?™^*** Car^og K, « 
Ti*ih§. qwftpfflftlK, Hardware. BOG-221 -9425 



BACKPACK HELICOPTER, photos, drawings, apses. 
SlftHh Rubin's Retorts box 197-PM. Fttpu City. Ms 4fl676 



PVlQFELLEVtS 



AIFBOaTS, Ultra is Propone^ tolormationi $’Q0 
Aakey Frapirile-r. H51SA Okl Denton Hwy Keller. Texas 



PROPELLERS - (or HOvtttriK. Ultralight*, Hdrtftfibtflla. 
W 4 to Generariore inlorrnahm S2.W Aerobet Ht 1 Box 
IKi. Quinlan. TX 7&4?4, 214-447-M10 



MOST EFFICIENT, SMOOTHEST RUNNING, TOUGHEST 
PROPELLER AVAILABLE. Spsne age composite-, va^ble 
pitch. 4T to 7CF (^amptor^ WFnpnNy lo IQOtip W^rp Drive. 
PC Go* 701, Dfip5 PM Chfrr Lake 1A 5042 ft 



SRACE A ASTRONAUTS 



NASA emblems toys grita. cotocHO es. Calatofl 3^ 00 
ftahmdabb CqUbcUk Trends. Bon 3&1. Dayton. 0hto4S*M 



HOVERCRAFT 



HOVERCRAFT Plans Ail Siies CHatoq ^ i -00 Un^rsa* 
Mcmrvit]. Baa 2&1. Ccxflfrre, llanos 6*242 



ASRCCAfl A owing Hovercreh bi^lr easily with ordinary 
loOlf engine p Cfrrips pn& mgn plus 

ifcimr^: USa* fcHwfcrfg. hftfewfrd SidftwfryX av^r ^and. qnow- 
wate- Domplsse' construction plana and brochure. £15.95 
Aw^FTo,!&cia. Bax 51 18PM. Clinton. He* Jersey 0B809 1 . 



BARTLETT FTylngSaurar LMtoa-Lftyhl HoaefCralE Fealur&d 
In Documentary film. "Force Beyond " Peered By Ordi- 
n#ry Liwn Mawerfngme Completo P.ane Si 000 Send To 
i^rb Eer^ejt PO^ i£6M. SNwhl* ^A 98- J J63 



HOWERCflAFT prgns. 3 to 180hp Infcrififtlion. $4 trwlynd' 
JUIe| 5«vtK. BOX Mboipe, WA 98272 



HOVERCRAFT PLANS ft PUBLICATIONS Catalog. SI 00 
Lansing A*rt-Mtrlnfr, Bpk 27855. Lnfiaing, Michigan -H909 



CBSw RADftQ a HAM EQUIPMENT 



POUCE-FJ-RE SCANNEHS. CB fi HAM. MARINE 2WAV. 

Antonies, HPRl to 1B224RSA Ifenvdf. CO S0219 



Cfi MOOlflGATlONSr Fri^icienctos. FM. ft^.plihafs. 

iScK^h, kirx retire. ^i-p^Hdr/n^ricv teCxKAOrifeS. CaZU iK) 
12 ceci, Ehjv 1I50DM, Phoenn AZ B5&55 



SECRET CB rnjnpois m<todic 0 tion&. acoseflones Cate- 
k«U $£. Selmiin Entfcr pr-*a». PQB ftlftS. Corpu? Chrieti, TX 
7&S&a^18& <5121653-2935 



ELECTTfOPJCS 



BUGGED? WIRETAP PED7 Finp 0ttPrtl*rffl*i- 

sj-ea equipmav^ catalog $1. Ca^xie Eledronics, Box 5£9F 
Beyreld CO Bi 122 

HAR^TO-TIMD ELSCTRONICS Ipr inmUailw 

and se£uri?y prpl^^ipnsJs'Seiii^-d fpc cwiatog 

Munlcrpj: 60s 793, CSflrtemiiftS, WQ 27012 



PROTECT YOURSELF! Scramble* pP-wea, irananvilM* 
deieclpra. sxeouirve sesunly jM<54krtts. end much ma^s 1 
Celetog S3 00 [r^yndjgbto^ EXVEFWFKG WHOLKALC 
PRODUCTS, to 1275-PM Heo*i>d& Beat* CA 90270 



MitflATURfi iilKPt^ic-s lis» Jame* Sc+id Canetog fc 00 
FftP Er^r^r7,BE5, POB Si272, Palo Alto. Cal i 



SECURfTV el^ctiiani^ Ipr u^tiSflssiQriflls, twlpn? 

oluied publicly, Butluaivfe marci-ling lor tlanti -Sn-vic k 
eiivlrp^mtmdll 0bftd:ls£4i. kystoma unL u sy ^pnhNki Idc- 

phone AoE^dmg dericek LataLag $200. ADVAM, »533& 
tolby Piece, CMHprte, N.C. 24212 



EuECTWPHC JKIts! Voict Oiagutee^! FM Bugs' feto- 
phpntr TransminerB! Phpne Snoops: More 1 CalBtogs Sr 00: 
XANDIEtanlrtni^, 0^25^47, Pflrt.^.Tempft A24»U 
5647. 



ELEC1TKMC WEATHER INSTRUMENTS! HurrwJity. 7&m- 
pnratome. ELiromulhc Press&uto. WeainerchecK InslF omenta. 
B^k 353. Mflrywill®. 



COMPUTERS ft SOFTWARE 



FANTASTIC BARGAINS in Software for IBM COMPATV 
5L-E5. APPLE, COMMODORE. Sand $2. 00 . Ri: J undi!d Wilfr 
Order! Tor aemple diek arat Calaiog, Spedl> Computer. 
C^ptfierCc^npinigri. 4S53? Fig. Rppm IK. Lanflastor. CA 
S 353 ^ 



IBM Software 5Da? Huge CJtd&g 51 NulaK, Boa 370, 
WCKJdwrc. CA 94973-0370 



IF YOU pen nfKt k) you tan program a cprnputar. 
«nd $49 jD 0 4- 15.95 atiipping In FngLan; 44jt V. Willgw 
*1D3E ijong Beech, WKKr-ViaaMC, Ci*eex, MO 



COMPUTER Ou&sticn& Answered, Bend 52150 per G-jtrt- 
non FO &Pk 752305. Memphis. IN 351 75-2305 



tC»4B0 A;mfflfr.Fr^i Soft^ra Pr^^ma Tipij, 

TftfkS, 56. Ordar Irtisidtv^ FtefiGrt On BhArSrtw" Prqrn^ 

Pre*6 2^K6 Windscng WaHwl, CA 317B9 



SATELLITE - TV 



FREE CATALOG— System Upg^Mt, ‘SAVE ESM Hdirt- 
lon. uniftp^ ChjqMir^i. £ic SaCYYiSiON 2017 Coltogewsy. 
Fergus F#ll*. MN HS3F 2i9-739^Hl 



i mmo* camettc tapes, etc, 



THOUSANDS OF OLDIES! •I.mlJ Id -had 45 rpn hitrn^^dn 
irom the leki 40 yeert including pep i.-cunny rock aid uul. 
Sf^id $200 fv iartelpg to. American Fie. P.0 Box E6455. 
Oqpl PM, Lw Argebf, CA 9009& 



SOUND ADVICE - 'Ah Audio Guide lb Yaw Car's P^rf-qr- 
manoa" Tte uihqu« etylo dtagnofl^ tape dont&ina- 2Q 
common prob^sm nooet your cer c an make. Flay A In your 
cars P33B&1te dock pn-lhe-aflol ccfnjMriions or m tne 
ol yoHtf home ic eha^pen your listening skilli. -L«5len Te 
Wh*i Vpyr |ngm« l» 1 *V. 10HJ - $7 S5j Send check 

10 P^pu&ar MedkifanicA. D-aic 1D14^ R^din City Slpliqn 
York. NY KHCH 



TV, VttEOS 4 VfcJtO EQUFMiNT 

NOTICE: USE OF CERTAIN ITEMS iSVTHtB 
CLASSIFICATION RE QfUIAB9 STATION 
ADfNPftBATIOH. 



CAHLETV CONVERTERS. Sotqnlilic Ad^^|9 J^rrpld Qpk 
Zenilh HanNin. Many CHiha^ ‘NEW 1 VIDEO HOPPER The 
Copy Kill&r" VfU, NfeO * Annex t-BW^ft2E-7623. BdO too., 
1C&17 Upton Circle. Bipornington. MN ift4Jl 



CABLE. TV Conveners. Filters lor hoping any eh an no I 1- 
313-979-6355 



CABLE Tv DESCRAMBLERS, oo^artore, niLera *r.d 
more, FREE n page ceiaiog TW Cable. 12062 S.W. 117 
Court, Suite rn, Mwnii, PL 9ffH4j>W33 



MAKE MorH?r WiSh Your Video Camera! l-^ee delaiia 
Cgnt/^mct, Dspt. PM4, Box 84-7. Hay^ K5 4?60i 



-SCFUAKLB FACTS" C*H 7 16-345-0130 to hear a 3 
nmiria weekly prpgraFb £oi Ih-a laleel devetopmenb in th« 
aadcHiika- Industry 



dHAHT SCREEN TV PROyetTC^ HIT $1MT two lifts 
"$30 M 7 FDDT PICTURE Ew> AmmUiy. and Mormy 
ca£K Guarentee. i.Dedla-i litourfy Weicomel. COB 
ENTERPRISES, 330G Montclair R&ed PO. Son 130723, 
Birmingham. AL 5521 3 



CABLE TV CONVERTERS - ERIE CATALOG - ARIZONA 

VIDSO. K61 N Cflmsrtmll, eno-K. Tumqti^ Aruwe. 86?i9. 
(502)523-3330. 



CAMPE 7 TS A TPAi-ERS — KITS, RIANS 



172 TRAILER PLANS Motorcycle, UNIIty. Cer, CMSiruc- 
bpn-SNm^. Sheamllnoo.gocd looking, easily built. Catalog 
S4 iRirfundafelfi-). Tag Along. &Q* 1 ftl 07. Belem OR 



&UILB YOUR OWN - Tml Traitor - Fifth YMhtetor - 
MiS-lorhDftrt - Camper - Pickup cawfer - PlAJH - Peiberftl • Ki !s- 
Caialog * 1 . Dl*n-L. 9152 Rosecremi to 1 SG 4 RV, 
Bolirnwifirf. CA 907U6. 



BOATS. OUTBQAIIDSr TTZALHQ, ft 

KITS 



BOAT KBf$ - PLANS - PATTERNS ■ PlyrtdOd -WdOti^Xy 
- F:P4«rglar»i - &ieel - AlurnNkiftira - WORLD'S LARGEST 
COMPLETE UN6 - B'.TD' Sfltftauts- PowfirbcAiii.- O^ieefs- 
Sporl&oats - HDueetweLs - Hydropienee - Tui™ihull* - 
Runabout - CkM^soate - Ca^oeB - Ksyake - Donee - Dinghies - 
MuIhbyVfc - SEHD FOR CATALOG S5 CB Airmail 
includes Supples CatAlog (Epoxici Fibe^ra$s-FidteN(ift 
Foam)-BODK Ambeur tothulldlng", (A.DQ - 
CLARHCftATT. 16-P Aqe Alans. ToiM*enda NY 14150 



BOAT PLANS - PATTERNS - K[T$ ■ Fpr Homo &Ulklm 
thjftdreddli c* Pruwtsrj dcdiynu - 7'^ft" ~ R'/qNqpkinps -■ Cdnpe? 1 
Kiy-aki - Ro^&coN. - Due kboens - Pones - Ba±aPoaH - 
Sailboats ■ Houseboat - SportSlBhers - Dulch'simple 
StJichn.ngigies lF¥Ti^n*>ua HMings' 160-pags DESIGN 
BOOK $4 D0ejr^na4 ($3 00 slew], includes Free 'Boalbuild- 
mg gkjpplips" tai^ldg. Book: BoMbuilding Wuh Plywood 
319.&5 ppd. GLEN-L 9152 Ftoatoinai, Ba> I^PMSA, 
Bflllftoetor. CA 90706 



"BOAT BUYERS BEWARE!" Bonl ^uslton iFeiaarting to 
lake you Nirtirper^ mpartatort» Cwld «i'« y«j big ragr^y 
55 ® per i;opy. Tne Andrew -Henri {fo . -53* 1 s^h N W 1 1 
Dak Hertwr. Waahlngbon 9S277. ViM add MSivercard 
wetoome, 



EViNMJOE.5 - NEW 19B7 Bergaiw - Top Blends all 
sues E.D0 haP0iif%9 . . . Scott McCulloch pans . . 
Electia Marina. <510 Merrick Hosd, Lyntjiook, New York 
H5S3 



CAMIWG EQUIPMENT ft T^VTS 



CAMPER'S — multipurpose- khi Ffi Sfi.&j. Chur^hiS 
421 Denier Sunset, LtrVnslon, New York i«J92 



ATHLETIC EQUPMENT AND BODY 
EiUlIXHNG CCXJFTSES 



BIGGER, More FC-wtrHul MuSCfeS - <AS!firM Frrc £khikltr1 r 
Ufiweraai. to 6694 A. Delroli, Michigan * 62*0 



KUNG-FU Fret LdSnui ib Send SI 00 to ■ Pasbigt- McLiU 
BOX 1755, frapl. FiyiBSA Honolulu, Harwell 96&2S 



MUSCLES Awe^cme B^lk-Stre^lh Teat! Fre* DeEell& 
Triad. Bos igzwR, Raleigh. nC 276te 



SAVE on fiodybuito^ Suppleme^lal Free Cuidlogl 
Vltam-rfcs. Box 2U73-D. Reading. FA 1960S 



MUSCLES nr-3 Large M jKiulil: OevekN^runt tiv* rtJtL'Ib, 
Hcok Gueremeed s-end $9.95. French Pot^cabo*® Box 
Z15294, Cherlolli. Nt 28221 



F 1 %H^G P TACKLE, LUTES 



FftlE Sinker Atom Catalog 100 melds 25 m&pm 
Dpnapri t, 236PM, W*pt PA H506S 



GUNS, DECOYS, HUNTING 



BEEMAH 5UPEH POWER ADULT AIRGUH5. Fine Plre- 
erma. Magnum Slingshot Guai antee^ best prices tor vtf> 
Imeei Unexcelled oo^rer yea. bixl reore imporwilly on- 
4 quitted *c 4 ur*ey, lrigg*r fltlign, Airebilily. fl*n*qtif 
iprede, la-rye&L U S. ui#bi 31 Lifetime Repair Policy. 
cod& PVC tor P?ee Awgim &u^ ! Fire arm Wormshon AbtS 
$i lof fast n*il Afln^H^. Sama Ftosa. CA 

94SM. |70715r^79W (34 ftoorej. 



ENGNi, WQTQRS 



BUY WHOLESALE! 184 PAGE ILLUSTRATED CATALOG 
OF REPAIR PARTS FOR POWER AND NrDN-POWER OUT- 
DOOR 6DUIPM6HT Farts tor Small Engines Lawn sand 
ftn*ddn Eqvrpmon: Chainsaws Karts. Minibikes. -Morp 
Includes Mitoueiu. Spw.aKs' Toofti, Atc^ssoriiss 

Send M W Sav^ On*P»1s. PO to 4^231 Deul. P, 

Sgmarvllla MA 02^45 



TOOLS FOR SALE 



POWER Tonis M &Kount Pr™i. MaAita. Boscft Freud. 
Fra® C#ialdg S^swi-r Te*S A Supply, P-0 fkra 6047. Gnwn 
Bay, W! 543£B 



HECHAJIK MASTER! 1 2 Trsg^in-Dmt ftl 4 95 Sal SldLliun 
Guarenreed! Geerhani Com^dni-. Bm 3 E 551 Qept Fa# 
Fayalteviie. NC 28303 



PERMANENT MATCH Strike nonuhol liQlner, Inatantly 
a light! U&& i*e- a Jnatch $2 *3. TEXAS WORLD, -f O 
to 610. Sherman. T'n 75O9i-06iQ. 



BOLffls SCREWS. TOOLS, WHOLESALE DIRECT. Guar- 
antovd- CptotogtuOO (Raf^rKSablil DwnelqE. DiipL 44 Rqi 
65 . tolol. Wisconsin 531&4 



JANUAKV \2\ 





































































UPHOLSTERY 5 awtatf MaePhres with WHkmg Fwt. Gam- 
jilaie rea^y to usa^onry I570.KJ-. Thompwh Model PW?Qi 
AVAILABLE FROM YOUR LOCAL KW.W, gr ort«r dwetf 
[Masfcur Cha^V!»j Pet*to Mlg in*, PO, Bm iznn 
Lubbock Tesae 79452-PhCVHS [BO0^ 7*8-6774 



Wtt>WSIEITY;TCXXSA 



r METAL Cdltlr*g Lai he JiO#S0 Ya^g. iSW, Prohor. 

Industry. c* ti W 

SMALL FOUNDRY r Supplies !-*©* MWIEUTC 

Pyramid Fr-odi^is, 37 ® Si-jih Ttft Avenue- Phwmst, Arizona 
85G41 

LATHES, Mals,T^. %\0D 6tee Btogp.to 

5MV, HurtcMikB, WV 25526, fcH-KS-BM. 



LATHES - ftWBTfflAljHtHBY FROM V125.tR. METALS. 
SUPPLIES. LARGE CATALOG 12. W CAMWLL TOOLS 
33rt YEAR; 2T0M> SELMA WO-, BPflIHGFlELD. OH» 
4M0S l-ST3-3H-a5fia. 



STEEL r Aluminum, 6rees— to. Shop Supply, 
E-Tans. Write CEL Rfti. to 163> ^ A- 61423 

BANDSAW Mill, Build $95IXi Q& LKehatute S3 ®. PMHE 
1 S5JB. iado Constructor 79 Ford® Si.. East HanigriJ. CT 
MiCB 



HANDSAW BLADES. A*y SiM, Free lllentere King Saw. 
ES4I Tidtowaith* Drwfi, Virgin* 2&5» 

LUMBER. PACK r.Wsin a*wtoilta- pO**M»d Brown 

EngvAMring, &Ck 40, Wnt Pbirt, CA B5Z55 

SPELL RELIEF! 'Artti-riiiow U*tj" high-tech Z' *4' HD, 
BL OM QA, EK. OSUA, liSDA applied. S42 59 GK t* SV 0 
Nu¥ida Mass. B9Z1 CemteJ Mi Rd! 125, to Diego. C* 92i29 

SHOPUA£TER - POWEH TOOLS, Parti MilaHe. 1651 
& 4 Eh Unq N.E- MimiBApOliA MN 55434 

ATLAS Lalhe F&ns fecwonn. HERMAN, 93® NWEOUi 
StiWl. Tunjjjrat PL 333Z1 



LATHE OWNERS. QuicN Ovsng* Tool Pmi. Seining ar 
Plans $1^;>:i KRF. Boa 7H3A, Si Jufidi’L M 49085 
6 :M?t 7050. 



&G DISCOUNTS POWER TOOLS Milwaukee Porter Cfl- 
{Vr.. M.sfc.l.i FREE CATALOG 1 I^OO-ZttMPD.Sflra Tooi .117 
Banedwl, Dept -PM 1 . Wsterbury, Cl. K7SM94& 



ENEraOTSWVUG 



FREE ENERGY! Motor* and Gonerafiors* Amjw- 

Ing Principles and Doeu^ HM. R2EP, Bering Grain, MS 
&»:w 



SOlAfl £ ALTERNATE ENEPGY 



5FL F PQWEHEI1 MAGNET MOTOR. PWarclnd no! or- cfw 
markcl (15130 Ip-- pluni and drawings to ClAB&rhed 
Marketing, F.&. Bo* 340S8. ELsrt m T H 

SOLAR ELECTRIC SYsTEMSl Panels, Eqy^menL &ms. 
Free C^alDfl 1 SUN POWER - TiKAS, Pv>H 2m. frtepon, 
T«w7T5i1, [409^3^0330 



SCXAH, HYDffMLECrfflC, W® POWSR m^pmipni 
CATALOG, brt. U.6. S6 OQ fonjgra WE&OO. 
flPdwsy. CA 

SURPLUS SOLAR CELLS, panai* Huge mIkHo^I Ca". 9* 
tog. S? ■ fLn^iJrtoatl^ Aispl ad PUdiuviMtai^s 3 pa 2773. 

Sfc*uPls?rt, YA ;?4iH:n 



CATASTROPHIC WORLD DEPRESSION DUE 1M9- 

1 990 j-LVirfi tcanLinriLl inya Dun t gj> Lu r d EifKl 

lautftagry H^ai |<Ajf h&fi*e — *abfl«— eve^ took ^our fwd— 
>#ihh our patented, eifenly canalryclgdL meapf?n:i5^if kIn 
G dltators. R-Ii Id by. ywnwHi-neifihtKir*. Departed plahi, in- 
flnrfilOflft S& 95- Time-'i ati*n — wmr new? SolafSufi. 
PO. Box ^PM, OcpUlla, Criirorwa SeM 



HOME CRAFTSMAN 



WOODWORKERS tio&fifrjsls, 1S&9 catalog coflS&*n«np 
Cftair Cane, Wooden Wheete. Larnf- Pirts. Teo^s. Fiptshing 
MalB^ala. Hafdwa-'te. Plan*, et^. gertf tl-W to: R^ap 
SpwiMlVf, PM149, fl® BMIpwA, FraftVfOrt, hi 4W35 

OVER TWO WOODCRAFT PATTEfiNS'?;^-^ ni I'.to 

protitelMi ^etigns Plus &*mplfc S^OO AccAnis 

teP-iiL to 73S?. _ 

MAKE WQGOCN TOTS, ^rHqige. doll ho^e». ctonks 
fTM15iCSM»i/H. »?Slher I rut rumen IS, Ipmilurewirh wi 

pLgna. pans, kits. tJOOlcj, supplic? ■ C«4i&gS1B0- £fll4J4&i- 
43fi3 - Ctwry TrM Tdyt BAlrtuni, Ohio 43716^)369. 

WOODCRAFT WTTEIRHS, Windmilll. Wiping WmH%, Bird 
Hou^ea, Feeders. Flp*ig Diaek PiwAsant. Outdoor Flasnlera, 
Catalog $5 00 Cratfe**. Hft*0 US. 27 North, 

Virhigin 4®$^. 

PAYOfilTE WOOD rots, Pe-iem7 pin*, Whaek, Catalog 
11.00 Tors and J£f*a, B** 62SM. Lyndem. Wash. «ZS4 

I 22 POPULAR MECHANICS 



PVC PIPE FURHTUBE P^na, And Supuliti Frrt 
Brnc’i a e C'JHuti. BOi 306, TewkaO jry UA 01676 



1«) M S«* Wtwderalt Pwttems, WindniiKs,, B**4 tksww, 
Toiry, Eto um f 50. Hay*5. PaflteHiS, SC 

Willow Street, Woburn. MA D1BQE 



|1HH ! ^ m ahiwl Ol pl^WOud InatruLtusna $3- 00. Ri^iehKl, 
Buji 1?93 Mauldin. SC 29652 



BULB VOUR OWN WATER BED AND SAVE Mahn^ns, 
Heateta Massage Systems. Hate^B'e. Pe^cks^es. wwz ' 
Send S2 0y lor ca^atog- end Free pter bngk wnnmnn 
Walrwt^d 43 toduak4l Pk fid 4Jban fr NY 

1223b 



SAUNAS Complete GgnniiE®rBGy«^pTfl PfeniBuild Tw t 
O wn. &Mourrt Lift On oeesori^, To Outfit 

H. VOM Rrlundabk: P O B Os 1Z3S, HOwulJ Ml 

46344 



FULL-5CE PFIOFE5S4DNAL PLANS Catalog S2.00. Over 
WO p^dieo^ofiallv do&gnetf plaos fca- building lurmiur* 
Fi*n>ituni Dtaivif. Sfvc , GP‘®^ 1fl2? EirfidaM Am?. Gler^Ww 
JL m?$. 



BREAK DOWK PLYWOOD SAWHORSES - Sbmfr, unique 
tSeeign Ptfnp *4.(30 l Shop Designs. Boa 

41«7, Or;i M JunLliOfi CO &15C2 



FRiEi ScwkMfillftoaiiOAPHIM- Wntf: ^gcktyi, »41 
Lor-alard Deport. OH 454^4 ^0 



PROFITABLE 'COUNTRY CRAFTS “ Mmdf *2,000 <NW 
wnnhisnij 120 fyK Ivn p^tSirfeg, iz- uc ^uiai:4 leilfcihiq Jta 
only S7.DO ^ralunda^ie). Ha?twlte W^4ir attt, WW ! 1 Z3S5 
MarkeL Hanvift*. OH «632 



UNIQUE near toy* and drafts cMb^ Si 00 HD 
DesH. PM5, P.O. 6o* 1W^ Mo\mI Ve^on, WA 

&B2T3 



CHAFTSMAH WORK CENTER: A J»daWe Ldd^ Cflnlfl* TWO 
oftOlnelg and deteJM feeen?bty benc^h iMi you to kiwp 4ll 
yggr look c.Idsc pt hmd A grid lap mHkai dVrapanj; eaeic.": 
ct irtrt wiih a eheeL or ptywoo^ ter othe- talks Swrrel 
taate^s with ibraLea: draweti Thai open on ert-hw side and 
your choice of Itet&h gives ywj s persorttf j»d work oanter 
Fl^ pnrl rrplcnaiy hfl- ?PCt 7M JL951 Wrili: P^nAir 
PO 1^4, Radio City Static, New York, 

NY 10101 



wood, jgqpjwmgjC 



LATHE Ace, new techniques on wood iMh# doev S 
itamg hardwood 4 plywood Mafce check or mon^ 
c^tfer + II. SO* SAH. BdthtFifl Wriodwor^rag. 
B«*™ri|h *m, SAftte M. CA 330S0 



PLANS. BLUEFftWTSf PROJECTS 



OUR IMW. 4-STORY SILO HOME Sijory. pfctor 

IJiinlt, *5, Kil.flaetiur- guAtentoed Silo, Tldute 1. Box 36. 
Bitf dan. KS 67ffi» 



POWTHgHOME 



MAKE HMiO.500 PARTTIME Iron Hgm^ Interim 
rn-mg in Tu^i * P J i".u =+f As Dsen On k-Jtiur jI TVCaa^ - In Dr 
Save fiOOffe on Your wmih -Horifwl Free Desa-te: Decorating 
Careera- Deol iJOt, Bo* Pcidhand. OR 972M 



FlIXELEWDODVEBBR 



FLEXIBLE papu F taizktd A aeif stiLl wivxi s'finrtry - 
Bpeciea SZ-ifiFb’me’ion - Oakwooc- 616 S«dh Rudreeter 
Road. Clawaon. Mi 4601? 313-S05-4003I 



HOME aUlLDffUCj A RtMODELMG 



SAYE THOUSANDS!!! Haw Ta Shve Money When Ydd 
Build Your ttouiSd Author saved over 17.^5 Trtan^te 
Fuwtening, PO Bok 1&P1. tmm Mill, KS 67133 



PTCHGLASS 



LEARN HOW TO FIBERGLASS- toy Terhnictufcs 1o«r 
flapai^. Conflruelioti, Baats Agtw. Hams Orctef D:r»ct 
Sffvn S0%- SttfkS *2495 ft&r 110 Min. VidK> * Ut Pr^greea 
Fducflnnal Vid«L Lid., IQ Prugrt^ Avfr.. Nashua. NR 
D30&2. tbOOl BBE-47DS. V4A- Vas^er^e/q 



PLASTICS 



■CASIOLFTE Liquid Pineii«. CryTHul ci«r, colors. For 
c^FJing. qDaling. 'ibii^a^iitig, -cp& f 'rffe and 

teproducisflpg wlih our Maid Making Supplies caiaiog 1Z :.fl 

c Asmrri < cndi 6 o>: 391 . wwun«k, n iow 



DO IT WXJRXBuF 



ELECTBOPLATtNq. Complain Ta*HW0k. 
Mmaiiickhormii'ftilitiL 95 ‘Detalli Frea. Tropix, Palm 
Bey FL3Z9084XS5 



H ST ALL YOUR OWN IH GROUND 9W1MING POOL Inr 
Am law a H,E9im. Clwiwick PurJla HI. #Z6, Chrtwiek PA 
5SB24. 41Z-274-640G 



4.K1 Calulaga lefted SOurcK} Inr AnyOiiagl 15 . DG 
Directory. BO* BZ4S2N, Ailanra. Gecrgla D03U 

CAU THE ROOTERUAM7 Mvrba iwTTto wM Hkv 
(n^powfnwJ tfr«ir wfAr Wftf IfU |ti|fi g wvi« t*JI. 
PUn» *7.96- PAKTCQ. 0da 4S2, Wirtifla KS 672C1 



NEW. . repair youf &*#t TV, easy write Research. Be* 

S3SFM Col vi»e. WA9SH4 



CAR UETAlUNfi. S'FO-hy s-leg insirucliona 1 booh Ni Send 
to: PO. &OK P^rryM3iJng OH 4$Ki 



PLUMBING HEPAIH SECRETS- Sjvra Tkrte MprU-y, and 
Aftrevaiiaa. Send stampa d envelope end E2 K to -Ralph. 
Z133 Delta Utea, Analwim, CA »zfloz 



PnOJECIKW TV Cton-rert yaur TV IQ pf^ 7 hwt 
picfcu*s Easy 1 Rn-j-la comparahlt to *3, 60S ^cjeclan 
. PLANS AND EF LENS 124 95 Ppoles&or^l Syetenw 
avd -able . Hlu^ral^ Calaiog Free MACflCCGM*, 
1SSE Wflio Si reel. Wflshington Cto^rtg, P^rirwytygrihR 
16977 . Crw*ik^t 24HR&. C21 5) T36-3V7B 



ARTS, CRAFTS* SUPPLIES 



STAINED GLASS SUPPLIES: EXCITING SUPER 

CATALOG-PMS3.00 COHAN-SHOLES INDUSTRIES, 509 E, 
SEGMft BOSTON, MA 021 f7. 



CCTTHO SteslKf In Slmned Glass.' SI, OB Whiltenicre. 
to 3049T. Hgnaw6r. MASS- 6S3S 



COMPLETE CLOCK KITS FROM *5.90! MuliC inuve-niinla 
il.BS* plarvai epoyy, pfinti - eve i aoO =tfadk- 

maAmg rtwns 1 WhoN^aM oei^-Dg S3.00 lor-eddeKit §4ee&ar. 
R 0- to 4^p Ar^Ghifr. NJ Ct^KWfti 



CAATOOfMG, COMMEnOALAirrS, 
SIGN MffilTMG 



CARTOON rar Fun ana Ma 'le^i IP Frrti Dai U*1 '■ ! C if touita. 
BOX 4D6HA, Darn- it Mkchlgar, 462*0 



FREE Lwaoni'ftookfl Sign Palnhefl. Pinitfiping, 
Nyriwaass 3940C W- Pine. St- lew MO «1« 



LEARN Sign Painting, Pin Free Catalog 

KaufTnann CcinpEFiy. CKnertswri. Missouri 650Z1 



MODa^Mopasnmp 



PAD1Q CDNTRDi Aifj '.ane* aoais, Hei ooplers. Suppftes. 
Big Etaoounl Calaioq SS.OO^RetundebteL Modeless Supply 
Bg^ 31&P. EnlecNr AL 36C34 



FH1NG Cannon Mod# Flara Cabelag *2 00 Gman - 
PM19. BOfc S93 ShftlL^jjr FL 3^57^637 



FLYMad«lf.U-CprilroMtfltelag Frea^tfni^t Ea*afiari tm* 
Bdi- 3361 PM I. Wauhashe. VVI 53 '.aT -0336 



MASK ntKXXp JOKES, 
tfEWIHiOOUlM 



FREE CATALOG - Ventriksquiw. M*s^n. Ctowmruji. Pup- 
petry, eall^cH-iing'! &yppim Instructors Cr.iisfigin S^weeS- 
hulty, Prflliiafc^i MHhar, to 42Q-PM, LAIIttan. Cfi-omdu 

aotw. 



FREE! Woddi Uwltog Ifewfity CeW^ I&30 Joksie, 
Triffci, Sew™. Sport*, Hilrijftkes. JohrWirS4nith, F-01, 
D-ade-ton. Fla 34203-3796 



YENTHILOQUI5M V»deo Featirfes Flare FHft. 4 Dummy 
By>kling Instrectson® irn&Kted. Box 64. Midwood 

Stelipn, frto^lyn. NYIISK 



HOBBgAttXICTOW 



NAB A Historical Miiltepy CalteoliOMs. FREE ceteJoa- 
HMA, Box i*0^ LMayatto. CA 



MILITARY Medals Qatelagua SI 00 Sutotrifltlan Nearly 
16,30. VariTOrt to ISaTPM, N. Be^qrwih, NV 11510. 



MAKE THIS YOUR YEAR FOR MODEL NAiLROAUNC - - 
Wrih Atl^l One stop stKjpping lor treokf in>rf M\ 3ht 
it^jmcirtts ii tma It'* B«ey io emfept m o* 1 ^ 07 ^ 
ydur N. HQ attil D E. '.-a I ■_- layout* For a tree ualaloy iJtnd 4 
S AE-E |5Cc; to AL'dS Taa^ Co 27B Fteteftce Are Hintidc. N J. 
OTZfe 



FUGS 



FLAGS • U.S.. Stale CanMdtalto. Fare^ Historic. Cus- 
tom. Caia&fl Si Flag- F.O. to 6593 - Ffe, 

Ashr-skkNC ntu 



PKAU, EMBLEMS. BffTOte 



CUSTOM ‘EMBROIDERED EMBLEMS. PINS, DECALS. 

FreeCeieto^'QitoLae. Hush SNeich StwSrt, 61 P J* t. N.Y.C. 
1DCH4. [313^ 929-2Z93 










































ANTIQUES, RELICS, WDtAW GOODS 4 
CURIOS 



FREE US £0 EenOua Collectors. 3ELCHX] Indian Mikaels 
Pots, Spea^, Akes, SlEe. Bea^orh. Caddo Trading, Be* 
6££. MurfLewsfrwo. AR ?*■% 5* 



MUTARY BVSKMA.ETC, 



U.& WUTAflrWWNIA Li^iCi(il^.Ut)0 Saun-tfere 
Box 3133PM. Hapltt. F-L 33SM-3tJ3 



STAMP COUJKTMG 



H H'AfiS 0W iritwn: ditfflnenM United States Dter pifly 
YSire wrfil appr^ss Bo* 011-P. New 

ROohMIft N*w Ygrk 10004 



FREE GiK Wri h Fint P-rfchafru D.S A^ivals And 'iVfcnl 
List Service. 20c tor Halting. T>* Stomp Basque, PC. 
Bofc 45E, MadiaOfl N.J. U7MD 

FREEI B Catalog - New edilien ketrog ihouas^s &i 
bargains on Wod^dealaFipg. packete. albums, and accas- 

wriq* F Tt*f} whtfB n5que*|s?ig Stomp® ipprtwil. Buy Wh*| 
yOuiSa Reugn UA ariue -tart-SAto^n Swn-.p CptopsKty . De<>1 
Ja^as^^n, Nr M7€1 

FREE Wd*W*ide Packet. Penny Approvals FrWilreh. 
Bn* 177DA, Pirns R-^:r Wi 5 . F^&SS- 



SflOfFFEHBfTOId y §. between 7W1 and 1909- (1.CW Ed 
Rdl b4- *20 Bhflpard, M&rtafcdd G> 449G7. 



OLD US. s^tb <jh approval. Sherman Eter* F5S55t. 
P^iiSfldc^teB, PA 1*111 



FREE! Swrpriw GcNetfibn wtih apprgi^ GcMdi B*>* 
T501SJ FtfUtfii-ni. CA 94375 



■ONE! Two" Three! Cent Stomp Approvals, Regitn^M 
Caisiag Kiosler. 4164 52nd Sc Sa- : . D.e^o CA 921 D5 



BARGAIN iQG World-wide Stomps :■■-!?£ GubI ty Approvals. 
R. Pmtkrtf. Qqx 1 WH**1 Bn^klipW. MA 01 S®5= 



FREE 5C Sana*: An Stomps witfs approval rtqu»t Brinart, 
P.O. Boot K31, 5 an Malaix GsMnrnia B44SM 



WORLD Wide Stamp* mounted in bosks on. approref 2* 
uf TRUST STAMP COMPANY, PQ. Bok 1»P. 
Jamaica, N Y. 11435 



"INVERTED ERROR" - !® DIHereM United 9teti». 50a 
with approvals. Uiray. P.0, Gok 7t)6fl. &w Spring. M0 

;w 



APPROVAL.?. SAli^i Commprtv^i^h. Europe ir «>m 
pble B*k 14*W W.llnvirtol* Qnl. M.£N 55S 



FREE 'XI DiStai- am L 5., apptbvals. 0-sUl^v Bq* 425P. 
MldfCrfhlBfl. VA Z3113 



FREE 25 "U.S. ' Stamps Plus Free Catalogue Wilh CMir 
ZJ0M.K0 Sla*njMi. No Apptsvala. Jeftarifla. 3+i0 Mlddleball. 
W«1 W®wn\m\& Ml 4 &m 



1,033 WORLDWIDE POSTAGE STAMPS ONLY &3.DQ* All 
Dirieren^ Ail Genuine! Yalue^peckad tdSaslion to^ftlroduce 
Sfoiu la our apecia^ CDllector's Mtalog. wnd approval 

atmea Otr-er pMgUir^g slumps included Buy ^?r ng.ne. 
rtiurn .‘Tjlnn-r- Wiftfin S^mp CO PM BA. 0C* 850. 

Wilton. NH ZCD6E 



kJ.S i Gcmmannoraliva plsde ^xk s. ot 33 e^mernDra^ 
livet c 300(fi^Bnr Iftfrd CdrOr'n^ffidrtlfi-W SI .001 
m Oercfcsn CMuj*on, BOX MM. Nok^i*. FL- 34374 



FREE--J2 DO CPlI^SHiun Reque^l Jppri:.vals Ga>4. Tlfl-5 
Sfitoe^lh, Manouri IL 51938 



FREE U-S Mini pidonil s^i cpmplutie Min' app^ovsis 
irn^Md Hildebrand, W7 S*Ot* Q\^ra. C#4ifcwOip 
95QS4 



CANADA: 25 Comfremcralw&a 25c. CMade Approvals. 
Ha^ Eoardman. Litii# Vasily. Newr vork 14755 



10CCI Sia-npfi E2 95 - Guaranteed WortH Q»er $30 a: 
Sia^to&rd Calalog Prices! Money Back ir Not Oe iphied. 
App^a^ls Ktrimora or-446. Miifprg. N h &3056 



STAMPS M«Mj Md^fly. Ouwda Show} HOh $300. H-K 
SH Mteata s* P.O. BOM BD7375-PM QrllfldO, FL 32#SS 



BSCOIMT Slsrrpa. Riiquwl CaunlnEft Free U« hra 
S 511 Tip Company. P.Q. Bck 19?. H^lgrd. CA 9333J 

ISRAEL 1 5 Dirroranfi 1 0t Aupruva-s. Sun Chraan, Be 566. 
Del ay Beich. Florida 33444 

UHnEO NATIONS 3 Oc^plel’aUrwt&BhOTlT^’P™^ 
a^^Oo^ilyU-N., U.S a Fpr^ign Approval. 5>^OUnla:w4h 
Purd^ifhifi. Gnrnellit FOB 1505-M. L u-.t Pl^f. F|o-ia. 
33852 

JOB Uasd Anwrlcen And BriKsf. Commcyr^eaipi Com- 
fliemc^stlves. And hctsKiflii il.OO Wiriu Quality A^fn^aia 
SSS. to m WalFa, W 53163- 

FANTASTIC Fim Hundreda o* ^c^rtide. $i 0& No Ac- 
i?fvvaiK S::it BpM 766 Ggd^nMbLrg lAnk Yprk, 13569. 



SUPER OFFER 1« DIFFERENT U,?.1 EARLY ISSUES^ 
*2M>- FMCN. 513 Fainnew, Rid^afieW. N.J ftmt 



FORTY YEAH OLD MINT US PLATE BLOCKS Seven 
Bitfomsi! tl jM) ^HS. Box &417F1VI. Lfl*i«>odL K3 B8206 



SPECTACULAP ! 308 BraatlS-lafeftg Si imps trO-m 25 Coun- 
tries Or-.y 51 02 rvitn laleai d sensii-crul ipprnv 

<tp. SlampaPlyB-. D-MA9. BbK'SeaF. Tcw^e. C™daW4Y 
EM9 



PHOTOS & PHOTO SUPPLES 



MAKE PKJNET Sellirig your pr-ilos io new^papera and 
magazines. Ore r SsoughL Learn h&vt $430 

Gite by WcNes^. Ei Dots&d Monomerit. Galcfadb 
£0132 



PLWSON(^MAWK»Pn 



POEMSv ^dnr§5 W»ret#d. Fr»n F^foor^jnB.P^bHsft«^ 
E-rLiad'.vjy MurSiC F uduCls^si®. Bd3 7fl3^Fk1 S^'iRnln. FL 
33578 



iwnicwsTwucTxwiaagTmaiEWTS 



ACCORDIONS. NEW. USED, itetlric. BtePlKinic Cvicarti- 
nau. Button B^xee. r lohnar ^ W<? t,Ki-'y SeE. T/pidt! . lixchnngr 
Credli Cerda accepled. CMI, Wrile F^r iyashurcis. 
CASrnOUONL ACCORDION, -2&4A E 7 Mile. DelnH, Ml 
46505 31i5fiMW& 3-B00-32S-163^ 



PIANOS. FLAYERS. PUMP ORGANS Rebultoend repair 
Catalog ol Ncr^-Tc' books. S2 00 ireiyiidabltfi VeaSal 
Prtte, 11. Nsw Ygrk 138S0. 



INTERNATIONAL VIOUlN COWPAWY, Catalog tor todru- 
m pnt nepairea? Impeded lDnaw«K? Ionia, rer- 

n^hffls, p^rts, a^wigriffi? Hring^ European m- 

SI/uniehE. bvwA. AasenbN y<? unwell violin nrd <grw^Har kil^ 
Catalog $1>30 nricludea liF^ dl&&nun1 eartir%£!aia. Dapi 
IN. 40SS W Are Samntora. Md. ?1?1S 



vi G un. GUITAR, «e t" . . making fnKer-aN. a.Ki=3toilfi& 
tkHAa. Catalog, ii DO In^Fulional Lutti-ers Supply. Gdk 
560397, Tylwi.OK74iiiB 



ACCOflO*ONTpp era^d£. Cgruov!j!<. Buy Direot Yjwwiv 
rtoiii Dlwgania. Trad^ Frjfl brgg^iurii PM. 

AKerdlon-O-R^na. 16 Wear 191h Stmal Nl^.- Ynrh, NY 
100H. Phgne ai247M0B9 



INSTRUMENT Tits' Build Aj^ala^hian and i-artr^cred 
dutclnwra. baryta, nundDllna; even h*rpa, harpiieturdi 
F?w Calaiog Pit Hughw, 4*19 '^eel CoAam, Denver, Co 
KGS* 



SELF IMPROVEMENT 



Ffl€E CATALOG 1 Qw 4* irlPTKtinu, illasiraiM. »f- 
ftopr^rernent bonks. Wvvla: Tha Jallnh CbTipmy fins II# 1 
PMJ, Bronx, N Y 1DI62 



ENJOV LIFE: iQ^er vital Signs. wgrE.^seNul plan, ^ersi^r-pl 
laslivitony. debaiia: B-8 cons-uHir.^ Bock 1-615. BrecK&fUid^e, 
Tma&mZ* 



SELF-InproremaiT: Soaks' Free Catalog 8 * FMCN, 513 
Fxjry«y*i Tffrp?e, fUtfipNjici N J Q76S7 



GIVt sp sik4! prg 1 Sookw. SS- Lonsview. P.O. Bdk 
1QS5. DsiTi ?M-1, J«kMi6.™3MM- TN rejiiStnt? add 4fle. 



IMPROVE TOUR LIPE- Esculent, inwepenahre, s^i-J^aip 
and hgw.r 0 gtjgkg Great fter gsika cr your awn use Free 
ensatog. Tumgr H due* 1?¥0 L^iu?gl Aire . 4PM. Lo^ Angqi^g. 

CA 90046 



EDUCATION A INSTRUCTIONS 



HANDLE YOUR OWN LEGAL AFFAtffi, Be a Paralegal. 
Accredited Aftornay RnenrucUnci Hcrfes Siudy FREE CATA- 
LOG. Sbulherr Ca'ee' IrtEtmilSL UrawE' I9FM-2153. Seed 
RSton, FL 33427 f407^ 356-2^2 



T^fWAPES asaiEflanoe. IS 376 papers */ailab?e p 306- 
(W<r*Mr rush $?.® Rywi^ch. l iJi2 ipqho. *206MK. 
LiZ- a Anges*^. 90026 ^21 ?| 477^5. 



TUDIESTHESiA, R jidiLinlct and Sawing, ^ctokf., C®s< 'W5 
and Ea j anienr £lec , l^ r - £ HtpfftoenpeViy iqulpmeel. Ii us- 
ireiBd 76 Page % [bi r mail 3 doHarsi EsiaKisbed 

Crer 40 y p^ra Brucyi Ccpren Lfttwretorm. H^naiild. 
DiitohilL 5 u#|mm Enfll*mlRN17 7ESLT^-M2S?90CH F»k 
0825-790097 TeteK 9S215 



PARALEGAL GRADED CURRICULUM. Appmvcd i.-t 

degin traiJi;.^ oy cnfTflas»*ad6Acs BLACKStDNE 
SC41O0L OP IAW: i ft} ^ea?s at ^ega} training. Wrlie Inr If m 
getflksg P.O Bgt W900. Pepfl, PM. Dalits, Tek^s 7S379 



FHEE 19H CAREER GLJW3i, iarn mqire rwey «tih 
SLdCeSa Frozen G&tt&Oondenti} Dip^Mna Cdu-fem 
Grenttw Instibrtft Z83A AiSeiaide Street. Wasl Twwiid, 
Ctuvadu M5H 1Y3 



SILL -5 WJSLftSWG MAINTENANCE SCHOOL^ ltl|4 
Arfliggh, SuKi-323 Orefland #a?*e. Kan&ai 6*210 



LDCKSMRfMl, Utprereal ScificMi erf Mes-e«. 

Cnrrfia^KMnto and ^Itop Tramins, Base 214652PM. 
Stfiiamanto CA 95??i 



FULLY APPROVED UNIVERSITY DEGREES!! FcnngmirJil 
hgme aiKiy tor Baahitof's. Masters, PfiU.. FULL AP- 
PROVED by CN^gmia Slals OugarNnefiE of E^fuaa^ton. 
Freotiginus faculty cpursels tor Independent study a«d life 
espe-^nce aredl^a C5 IDO tfin^ied iiudi^nin SiVi toc.utfyi- 
FREE tNFORUA-TWN--Richvd Osews M-.D. (Harvard), 
Pnetidtri. Cnlumgie PaelHt Unnerefly. Oepertment 2EB1, 
W5 mird Sltful, S*J 1 Ralani C A 94 »i To£J Ffee: i6tu; 22T- 
01 tg Calitor^ i& ;e00| BS2-6523: *r (4 15) 4^1850 



FUNERAL SERVICE - harueiijtnjy - 4 n^h CERTIFIED 
MORTUARV TECHNICIAN fMogram FUNERAL SERVICE 
INSTITUTE. Sqi 17&4. P®flr*iE^f FL 334*3 E00-32S 

6532. 



PARALEGAL DEGREE AEK>nwy t^lruf.1«1 E am AA and 
BA Home study. A-meTcra ratai^&l Mflisuto, S144S1150E 
rfi5fti$4. Sft^i uas City. Utah Stic* 



m A PECOFffliNQ EHGMEEA; 7r*n al hswe High 
Paying— gx^iirig Cjirnere FREE Intormanion AU040 
INSTITUTE. 2174 Unrgn St Scrip *i\. San Franossad. C* 
Hi 25 



PARALEGAL Caiefe^ Amhgrijmcl Allumey InfitriiClKJfl. 
Home Study. Free Caralgg Crept tAl27. 



SECURITY-LOCK UP A NEW CARRE BBI Two year ha^s- 
on Iracning program to prepara f™ a yib a lockfin^th! 
wnie Pine Tech^ai insMuto, Dupt L, Pine Csty Minn 
54C« Tel 612-62M7&1 



CLOCK REPAIR, CaL^’ prndufing djkiR, -_. 17 .Mh In. J rrv: 
c^teiDg School cl Ciocr Htepair. P.M M. 6313 Cotui A^otn 
Wky, Aw*nd^, SC W29 



SUPER^fliTELLIGENCEf 4man4g reruns guaranified! 
into EDEMP. BgH 607, AdfUntO. CA &36&4DJ 



UNIVERSITY DEGREES B> Mail. Acureui'ifd Batiheo>a, 
MiLiic-rr,. Phdj's. F'^e Ram f^veB^d Car»m-PM1 , Sex 
I70aa6. Tutoa, CM74H7 



CONDENSED Mdnwi Stwjy Cflurpjt Lewn New Sk«S 
Peat! 50 Choicer frptoma! C3EE-19, □■:>. 2G345 ,liw:k_™. 
MSSK 0 & 




HUGH SCHOOL AT HOME. NO CLASSES. Low toanrwy 
Enton^align Qg r K4h re^. Call 1-S1XF22S- 

5600 w wt^to AfTV^»iiSc*4W<. Di^- A *M. flSftE. S81h St. 
CUseasfr 6.60*37 



BASIC fcmcigBlren Timing tone Siutity Wnle. L«mi 
■rvsanqanon ArZaUfi.'iiv 3161 SF Jkjcsprsarn Hd Plrlhlfthprp . 

PA 16017 (215)668-2637 



LEARN NEON The Arneiman Stnuul ”-l NEON 212 Thm 
Aywiue Nailh, Minneapolis, M« 55405 (El^J 336-5045 



BW^tPWWCW WPOHMATION 



JOBS, CRUISE SHIPS, TUGS. SUPS, flfcVERBOA7& J OIL- 

R^GS Wornen-Men. Work. murth-HMna month. USA + 
Ouereeofi, Intonation S3CKJ- Manna EinpiayrMfi n Bon 207. 
Central, IN 4T1 10 



JOBSi Federal Stole and P-^ic. Ai ocriipaiwwis! All 
filler now hiring Into^noilon $5.D6 Ndi G-"wiut± 
IrTipluynienl D5Q7 Cnnl^l IN 471 1C 



OVERSEAS EMPLOYMENT! Many High 1 worn® Opporu- 
Ahd Countries. FT** Report Orerws^ - Dap*- P Bbk 
7367, Si href Simng, MD 20907 



AUSTRALIAN opponunlbea^ Handbook on Counhy, Cm- 
gnetigsi. Empieyme«1 13-00. FfankieCMper. Ht. 1 Sos 46- 
E' Grnhan. At 382S3 



FPEE! POSTAL JMS: SECfleTS TO GETtlMG HtflED 
. . . FAST?" Hiring, $&r. 902®. Lrfarrte. LA 7ftSM 



ROCKY MOUNTAIN WEST. Computm 

Eagatoes>ng an-? T*ye Spedity! Sair^Ai creia 3266 
CrR^lridge £>f . Fernwglan. New MeKtCfl-674ftJ 



AUSTRALIAN -OFfORl UNITIES! ^om-ai ton Oh Couidry. 
Emigmaign. Erfiploymeni $4 GQ. MtesK>*-A. Bok 7367, Silver 
SftBring. MD S6®67 



ARE YOU LOOKING FOR IMPLOYMEHTT Try our Clai- 
£ir»S S^ktol \t tgjtj 0 nV $7.i5 per word A^d. rf you wish la 
run eLSor pen Ol ylW ed •<; bodi-iajiiljJ tettor-^-yOU tan dfl Hi tgr 
as tittle as $1 .06 per Mard asdit Mtel Aci nawl Sbnd youy ad 
to: P0PU1AR MECHANICS. CLASSIFTED DEFT.. 224 
WIST STTH STREET, NEW VOWC NY 1«T* 



iAWLT7y?Y l9tiY 123 














































HELP MINTED 



REAL ESTATE & FARMS 



EASY Wprk 1 En^llcnf Ppy Agwmfcto prod* st| af hgm* 
tor inr*im*lign. 504*41 -KW3 £M A^MM 



MACHINE TOOL MECHANIC V.£rk:i.j- Knowledge g? 
RyWumjtficp. Hydnagl&cfi, Jrt0 EHtfnG*. Rr^Mrr&sf NYC 
LM*ta*l i;?12i 226-53615. Larry. 



BE ON T V Many speeded tor co.r me:£i 1 ai£ Casing into 
fU 605-657-0™ E*1. TV-HHE* 



OVERSEAS 155.000 ■ tTftJQO* Fw Bflflgrt' 
Empk^frcnl $Ua. 1&740 AM, indi^Apulis IN 4421 9 



AUSTRALIA WANTS YOU! Big Fa y 1 Transportation! New 
Employment HersJboQL— 13 00 smernasioni]. Be* l&iflT- 
AM W-Hhington K 2«3* 



JQflSI 515000 - S5&.S0O. ii^hniLtfn* dentil, sales 
tfftdnfcgerttfirtl. YfejtrSrea FREE MTORT3 Hyrweeh, B-bx 643 
Philomath, OH 97370 



GOVEmmewi jobs- ntwo - smjscyf Nw Hirmg 

YwrArvi (USOWP-WOQf"! RJ0OMIgrpiir*rtrF*d*rM 
Irtl. 



FOffWVEWTPffS 



PATENT AND DEVELOP Your InwnHwi ReglMerad 
Partem Agsrtl and Licensed Pm^Mmna! Engineer s^nd 
tor FREE PATENT INFORMATION Every In^-tory Should 
ilflwr Riciwirfl L. Miller, 1? Puri* side Drive-. Suilb M. Out 
■Nils. NY 11746 1&161 495-4343 

LEARN Hew (0 otfflr -ycnir InvanrtKSi tor sale or imenae. Free 
oooklei ouLSrea prac&dures. toyalty rales. raquirejnsnla. 
Ke&£lef Saa&5 CcP|»r«UDn. G4IW. Fmngnl. QMc 45420. 



FREE neip tor inutmors' No ch large tor protocttoe terms 
or Htfiaullallon Atlihated inborn ^'oundaHion. 2132-M 
&i|ou. -Colo rad a 6pnnga. CO $0H$. or Too Free HSOb'HS- 
SflW 



ANNUAL CONFER ENCE tor awenteis find entrepreneurs. 
February 1& 1939. Do-s^ojti scree by U.&. Patent and 1 *ade- 
hiarkQilln and ln»Hflisrt'.jfiI Propaily Owhera. Inc RPO). For 
lutermartion wnie to: »P0. 1256 23rd Si NW, **650. 
WaBhi^Son. DC 20037. or all rJOK 4#® or 557- 
53*1. 



REtilSTEftiCI PATENT ATTORNEY Wasson. DC, 

Sutiwrtk Ctonald A Keru&Ftong*. 414 Hungedard Dnws. 
BOdwiMp. Mgggg 

PATENT nr ECONOMICALLY! Frae trails Licensed 
since 1956 airw Aaecdiasaa 3009 Forvdu-Lac. flichmond. 
VA 23229. 



INVENTORS! Can you PB^VU U*id prglit Irgm yg jr idssg. 1 ? 
Call or wnit to* your Ir^u- inigfST^lign corkage Qtfr fi 
dt» d* * J service. AMERICAN INVENTORS 
CORPORATION. S2 Bread SrreeL Depl. PM Weatfield. 
Masmtousctto 010&6 140043b ‘5956. In Mu&uhuuris or 
Crt'l kdrt; CAJI (4131 565 3753. 

MVENIOIB4 KNOW N0W r 

LOW COST palenl suesth^ Non di*cbfVi¥- 4fl hour 
Eyrmiiirggnd totorrMflk^ SU'mcRfi Co . 135 Ctl«Stout 5t., 
Bridttewalef, NUM807. 1-500-825-2292 



HAVE YOUR INVENTION MADE OVERSEAS. A'nrkl 
TnWfci, @0 gi 769. MD 2C7B3 

mVEI/TPOws ■eAi.sarchea dih’oloped. madseied Free in- 
sormahoo. I^Lto^&l In-eMoT- Consuliants. Bok SS3. Ea&i 
Ngrthpgrl.NY 117^1 



IDEAS, hmiiisj^ ic^hnoiouv *&rvii!£! inausl ^asB^ia* 
4lorv'nat!Odil a>jKMdiOH L &CO- 26 i 5 -»L>€A iSC-PM. SC3 
L4»rt>' Pi^n&jrgh, PA 16223. 



MILLIONAIRE INVENTOR will fetth ybu Howtolurn Your 
kJAaa, into Mwiey ! .As ■Seen O- Nalionas TV. Free D^e ; i& 
To ss. Dep?. 1 s«1 , bu 6690. Ported, 1^1 97S25 



PATENT sfearcr^fi tot 3150 ACCU3EARC-H i-d-IO-999- 
5*93 



■WElVTlOWlVWWTm 



NVEHTOnS; Frgg in^-inTiitlsCfi yOur in^enlrM 

1&r aete. Kessler Saies Carporaiion, C-5-IW, fram^l, Oftio 
AS4K3. 



tminwi MAwenwa free informatiw repre- 
senting MANUFACTURERS Pabtofl?! 37 FuHcn. 260. 
Fman&fll Dislfin, Naw York. NY !QD36 

HVENTORBI HAVE AN IDEA? Don't Know *h*i !* dO> 
Cai^ Amtoa (toeinfermalidJi uri Ton free j-n U.S and Canada 
1 -BOD- 225-5500 

INVENTORS! Idea ?L>areH bug eonduetod by DC 6aee« 
lirrn. CnJl APSI 1^KB-565-EM£ «nl 38 



H TE RttATlONA L SchKhIChH ^ siieai in- 

vt&rlkxii to n^anu'ffrarhet SuwniL tu n 2 Boa 49, Herrin. Ill 
E294S 



1 24 POPULAR MECHAN tCS 



RLA 4 ESTATE FOR SALE Huntit^ A filing rttrWA 
iBAaEritff gmpt HI I tfwc f wrtd»fneMpfB|»rtiw Calli 

pr writi: tor our NEW FREE CATAJjDO S^bwCda' i>g IhQU- 
5*nd$ al real estaibe values naiiunv. ae UNITED n.AT«jNAL 
REAL ESTATE, 470O-Pft+ BellflYlBW. KanaasCiSy. MO £4ii2 
Pti.T&sRFree. ' -fiOD-^-sOM. 



CAVEFTMICKT HOMES fapn Si (U rwiO.Pfllinqufiftl lax 
prppatty. afepoMdaslonfi can 305^37-6000 Exl Ch-25024 
tor furrepl ree»b i-ai 



FREE HOMESTEADING INFORMATION F&ur $vv£-r>- 
rrwnl programs, pluri \wC INGENIOUS 5T5TEM5 ID ^ 
CHEAP LAND. $1 DO c-bitflij&TiaPdSiag Ridge^afYa<n. ftoi 
&62-F 1 . Gi&n EI^ CA9SM2 



REPOSSESSED h^inati. I tam G&n rt-wn si to plua re- 
p®irfi.EaxTTx. PUrtse#wide! Aiad lax properties. 2lfr4&^3tfB. 
Exl. H5329 



NORTHERN IDAHO. S-1 ACRES B^aulilul NnrthwrSl 
-tor*™ and Lcuntry. Hunllng, tUiirg, recreation, relire- 
rnent Hurdtods o< patoe^s. Easy tarma. PREi brcrefcfcKd. 
3I1WDB NATPQWAL ASSOCIATED PROPERTIES, mi-ME 
Sbe-imHO, &>* jr d'Aienp. S^hu U014 fPQak 564^151 



YQU TOO CAN BUILD A FORTUNE m Iflffi? As f»n Od 

National TV ThoLrsanda are doing! It Pdfn Homs! ^^ee- 
Detain: M3N Inc.. Dept 1201. &o.n 6M, Rddland. OR 



FREE CAT ALOGS-FLOFI43 A, GEORGIA. H«n». Land 
Bw n*M*t PM*te 34 >mmIY State * Ffaperty Preierred. 
COUNTRY NETWORK, Bo* 365F94. Oirneavilto. MO sSS^65 
4632. 14171 &794S32 



NEW? A‘imn finals 1ntftp*i4*atnce. R«lre early. Lei faal 
t»*?i1a mek-tr you rich. Free intoranatlon v&gai ^nlerpnBds. 
Obk 4352^ W Oev^wnd Osito* 44143 



EXPORT-IMPORT 



mm RON^ TAIWAN BAJWA1W» Swnri Ooniafit*, 
write i&AM P Q 1|1t Lau gia.-i! Wl 54 702- 1 Bit 



BUY IT WHOLESALE 



BELTS. Buckles. Key Tags. ih«i T*c 5 ^P^lr^. 
Campiato line Iki wW* B*g Prgfflt COmpIniH detder uri 
Up Cdtor r.qlalfHg $i.0& irtTfu 'idyfl>:i*.i AnahOr, DOx 3956- 
PMFl North Prd^ttenca, Rl 32911 



WORLDWICE BARGAINS Ipt w * ■ Drop* Np - Cto®=- 

«H - Surplus - Frwbies (Stfim^d FrYvaw^ay Waj*e*s. 

Box 1717PM, Highland, Vi? 4C322 



VACUUM CLEAtERS DrtCOuht FHcae" Ne* Rsmdcw 
VIW». Kirtv. Finer Gum, PftrtWflrtlc. Hoys*, Greek. 
PWaiis- ABC Vacuum Warehouse. 6720 BumtH-PM. 
Austin. Tx 7B?5T 



CLOSEOUT jewelry a Cram Supples. LCataiog 25^1 
Ffc.ukS6ii 107-1631 Do^. A^llngtdh. MA 02174-7 1 W 



CLOSEOUTS! OliCdUn^ 1 &r3^*r Whplpfaln' Fiock^! 
Inf^rviBilion-yiEunp: ODN Box 20152K, Feftoele MiOhpg^n 
46220 



44>d,DOO BARGAINS Draw W^tKesaa Many Free 1 -L-qu- 
dMions . Ctd&eoulA . . Job Lots . Sings? Samples 
0*1&!a. Butgamhifn1erEOppurt^™ii«. Rok i4fl9-A, hMi»nd, 
M«higan Ag? 



EARN MONEY gelling GoJd *M -coatume jewetry, rings, 
wiiEthu^-fiuy Difed. i3CF-i Selb* Retail, Catalog Si d# 
AnKa-RM. W Greenwish Av® . Warwick. Rl 02696 



RAY-BAN £Ute&LAG6£S GtHMhnp Sunglwm 

Ihe WDrld sSinesi sunglan-s. by Bag %££*& Lomh ai GUARAN- 
TEED WHOLESALE PRICES. Ca-H to? Ime cdto* easatog tif 
with npdns *anie. number c.- -feso? tpi-gn Cell asses 
Lr!5A 2sl *-fi0O-USA-flAY£ 



CAR STEREO'S Equa^izan.. Amp1«1»rE. Wwl- 

afs, Tweelera. CB DrtKtors. Mv^h Mnre 

CstBlog Si 30 Sou* ndwavp?,, RD l&Rs. 296. Vinc*mo<iMV NJ 
966^. em 9^1950 



FREE INFORMATION!:!? E*aryt^ SelO* WhblftMle. 
glad* unique gm dstolog "nport. 9 ?tI Lewrmaifl. ^bpiswis 
C ltv WO 6413? 



LATEST IMPORT QDYViG WHFCTOfll^: ****W St IjW. 
Pfl.^iRp.na SI 390. Rons Kgng El 1.09. H EVANS 9 King 
Rif?tirdCl iBalhmprp. MD 2123-7 



ADVERTISMG AGENGES^ ADV. SOT. 
M A LUNG U m 



t4£W ACTIVE NAMES! HttCEO 9TATE&1 WM6WT1 

SHIPWENTl LMwiH HCpTLIME ORMsIunily Sev- 

ere 690 r S26; 1009*40. 2Q0Q^7O OTHEflS! Advon, Dnawor 
02. Shelley sD 63274. viBa MC-'AmE* 



FRESH HOT NAMESlt OPPORTUNTTY SEEKERS, Fwl 
F#lich Labele 2ii Coded GUARANTEED DEUVERABLEi 
63G^25E3D. I >0€GS40M). $&0ffiS?D.G0. JR CntefprtSAS. H7 
Sftinncm PMV Victor Taotas 7?§04 



WE HAVE IT rTia f fe&tmz NiT*g Anywhefi. We d«i 
Mrlclly ^iUi mailorder and ceiaiogTjyem S‘0. w>3- 
£ 15, ! 000 12b Gihs InteTnabsfHl. Bo* id56 lap). Hu’^ja* Fl 
33011 



OUAftANTEEID, Fr^th^t ciigortunitY wefcA^TL pwt’sfsek, 
200S13. 50M16 S -sOC&^b J^O WtWlj. PjO. Bui IB, 
Strarfcwd. CT 06497 



IYEW NAMES DAILY I F4rei6Mlfflr 1 TRIPLED FREE? SAME- 
DAY SHIPMENT! Adhesive labels. Eager dppcrtjniJy »eh- 
arn, 23GS0. 53G1-1 4 : 1 .OTO-125. 2.00OtS3!?: S.SOOnS7S 10.0»- 
1139 LIST-MASTERS. &w 75&-BR. Wamia^ NY 1F793. 
VimMC-COO ordsto CPU 



PRHTWG 



BEAUTIFUL EMBOSSED BUSINESS CARDS l-ColOT 
119 95 per l-DOD S-Calo* 124 9 S per 1 0 oO. free Sampto?. Pre- 
paid Delwy MARK !T WRITE Stfito RppcL 

PhiMdeip^. PA i9iW 



PVIItfmG PflESSEI, RUBBER STAMP 
OUTFITS 



MAKE RUBBER STAMPS. Nighty Pi^it^l?. Fi** MJi». 
Stomps, P 0 @dx r^OSfGX), TaT^a, FL 33622 



TYPE Fonts. Hand Priming Freeses. Hal StoKipa^i 
&L$£3rea- 129 Pe^aa. E2W Dm u it. Die i rsl ordetf. Aemi 
Type. 1720 N. Memhfffito. Chidago. 60622 



TYP»E tor fpiihlinq Catalog Si.KJt'ttedLfClibl# lit order 
Quaker City Ttfpe. R D ,1 Boa i3a HcflipybrorjK, PA 19^«* 



BAH.CC Type founds^. Typa and F^jfl^er Siwipg I'Jta- 
togiM Mail fj Of. m1undM?»a pn fia^l prdfls-. R.p. BP* 1011. 
BanwAwlli! mm 



TOOfr eddresa pmniad on gummed md aii?l‘a1>5k intwi? 
SetKS SA&f lor cimtfar BvWrit Mailbox. P^pi Pfcl. 120B 
Ft^lMrE itardamen Rd. 4-JA, WpnHerville. GA 39653 



MAKE rubber ttamjM— big prolMs, Camptote supply and 
eauip^nent catalog S' dedmebbta ^r«lh otoe;- Slar ©Mmp 
Supply 170 &N Mer^Miald. Chicago Mfl ?2 



FRINTtHG Pretwe. new and aaed aupptiee L»tt s 1 -JO 
Tumbaugh Pmierr Supply, Wpchewcstaurg. Pwinp. 170SS 



FRWMG SUPPLES 



SAVE money on Fiur pnhl n^ 1 2* hour ehlpthArtl! Send taf 
FREE PRICELIST. Bl^E fBBl, 1 S 20 IVefiL Jettonon 
SpMngl^to. H 62702 



QUICK Copy Reeling. Lbw P^fiSs WM». Ntllonwycto. 61 * 
North Maim. Bto&mington. m|noia 6 l ?01 




GUARAIfTEED-pirt-^iLs paiAled Tram photographs 
M&no. Sl/idK>. I IQ Ratoburn Read Islington. OnMns. W 
ifi 7 Canadi 



DtSTWtCTIVE Gihe by m«i FREE CATALOG! leeway 
Backs and Gilts. 6291 Cardinal Avenue Eftcelwof. 
hl^ineabto 56331 



FREE - 45 FG gl BEAUTIFUL GIFTS, li* you and yOul 
lamily. GUARANTEED. &itta. 5733 K S Wotootl. 

Chicago. ILL 60536 



TRY ia 'mnrwtfntwT, cfne^m Decemtar, Elwie is Valenti nee. 
Easter. MoRrer's Day anc EVERYDAY shopping FREE 
catalog. TJie Storehouse. 1075 Spacepa®^ Way ^^ 3 . My 
V«w. CA 94043 



PROTECT your enh, credil ctM-dK flit. Tiflrtl thelt *1™ 
you're u<ive4in^ HIDDEN BILLFOLD Kifl^is IhtitiT; secure and 
dL&es&pie 3765 ppd. Otoer now H,apid Order. P.D 
Sen Il7i. Keanrey. N J O7032 



CLOCKS, MWOESl OiD GOU 3 F 
JEWELF 1 Y 



HIGHEST CASH lor CkWf. Jswfiflry. GofeJ Iwtti 
D-amosids, Watches. Sihef. M^il Artioiee TocUry 

Frno gill wrlli Ihlormitian. Chicago Goto £ Prtft:5^A Mfill E. 
10 South Wabash. Dept. 556. Chicago E0603 

TAKE «0 CHANCES. Deal wish oldest, mc^ raheble form 
m old gold business tatablisher? r? 19 .H We buy Gold. 
SiNtff. Plfltwvym, Dipmonde, HighrU CtKb Free Intorna- 
tinn RaS* KlO-jUriiiS. 29-A Era Mai-io"- Chicago 60602 

OUARTZ CLOCKWORKS, ACCESSORIES. 12 CP'P'cg 
raiiihdJbla lirst otoer in^njmenra Services (Pfcti, 433 BoutK 
Aren, Jpneyjile. Wl 53545 (TO) J&S0993 

WATCH HfiPUCASl Lo*^esS Pricea' ' War ran tv! Go-tofMw^ 
cksei wergM 1 Call i404) 960-3USA 













































!ftEASU7E msyms 



TREASURE — Locate quaitor fhihj aw£y w|jh ultra 
sansWiro local or—pfereRute Nee. *teean;h Prady&ii E^k 
27^7&-AMC. Tiros. Florida 336BS 



F1HD GW Coins. Je*™+ry, Gold tercets, tew Patented 
R»vglgbgn4ry Duvab# free Gs^eg Sardine? Eiedrontei, 
3131 W N. asm A-t Suite K, Phoenix. A? 



h?ofttable ooximriom 



PLA£TEf*tfiAFT PraflLable Hama BiuaiRftsS 5000 
=LMcte Awalisfcte- LteteHa. Lyrtoetle. 62S1G ftAentpark, 
Al#n«?r, Oh* 44660 



FT.. SMITH Auction ScfoOtf, FI. Smlffi, Art m 03 
FtesufenS A Home Bludy Veteran Ap^rowd 



FT1EE Inhprrtmncsi Slider » AJtirnfllQr RabyiMtofl Son 
422. Seymour, TN 376G5 



FREE Brochures fospi;r Air Gandihofiirtg, Fte^i^rili^. 
See Heehng rull instruct to ns book a, int., MH? 
Gwdhfchl. Dvim TX 76229 



MAKE HOLDS FOR PRODUCING BIROBArtfS, STAT^ 
UES, ETC. WSTRLHHTK5MS SS.Od: HQLKfUFTp SOX Mt. 
ALEXANDER CJT>. AL 3M IQ 



HAKE MG NET IN SPARE TIME. Cam Gtoioub HIDTIW- 
aions as a SdMcripUo^ ialui rapnaeftntitrv* tor end 'ig mag- 
aziries For hill deteils and inBituclions. send this ud #i1h yc jr 
numesnd adrikess to POPULAR MECHANICS, Depl. A&-M 
»» W. Ktfi SI . hvw Virt, MV i»l» 



$ALE£Mm-pjyr 



HAKE EJCTftA HOMEY DURING YOUR SPARE TTItEP ff-jrn 
tteekty conn*, scions shewing our ext-Mg Ime ci H "alerdar!'s 
P^ns s 5 k! alter popular Advertising Ckfla. Prompt. parawtal 
wv-sn in>m AAA-i firm Our Ssh yoar. Ne Kpettenta 
rmm&uy- Mo irwHmufii or Colkpotion* Set your own 
hour* FyBTirtfe POi^nttell WritolQ- Knyn Prate NEWT 0*1 
MANUFACTURING COMPANY, rltep I . HPMC1, Nrwltin ipwj 
SOM 



AGENTS WWT1D 



SPARE TW4E INCOME- SELL TAMOUS NAHOVEH 
SHOES. Fn»4 Juteifcil Wg flsp^riefiwnfl^d Non^Ckmll 
Big eamflfcsalans. Hanover Shoe. Otpi 4005 Ma n cwr P*. 
17331. 



RWEHOPPOBTWTES 



IMPORT 4* port opportunity praHtebte ws^JS-wiiae, rsml 

anA?r business tocm hgma.wHhotfl oepiia.’ Wf E-hup plan lor 
ri$k exAioihaSiOh. Ex£ari£rt£n MnnaC4H5Ary. Fto? RopoH 
M& linger Depl C27D4, Woatflitfd Hilfe Ctfifenua -3131.7 



"JUNKED TWVES"! SI OS Ftound"? Send s-iewnp Le Valleys. 
FvmmK FL 32436 



PROFITABLE Gosa Foil Prints- P&reofuliie business 
c*nl&. psngiiit, nvacshiw. Fr m dMmte Cold. P 0 fie* 
SiVBfl^Ck Tarapa. PL 33623. 



QOOD nicri^ weekly PiMeaaiftfl mail. Oppcrlunily. Qck 
flWB-Jt Coral $prKiga.. Ttouda 330"5 



ll-BOO FROH Sia WOOD! Deiaili (Ml d SlHipW $G - 5ifef*t- 
liw Quanrsleed Aferah. B01 M-Pt. Aiestanuana 6*y, NY. 
10 MT 



SET Pb*I ay CofiaaKPi Agency Experiemse mn^ecesea^y 
WWI*: woe 711 w Qjk^nd Part pliW Ijgp. FL Lflu4eritele. 
Ft 33311 



VINYL S Ihp n--.g™jy 4I Ps^aMi.o^lly r ppgir relin- 
fsr r^ulur jumiture quick, easy 7wg itt j|- 520 ii day 

WCTiygy fcl.WV p month. Hgmfi. OM'^eiik iW5a«^ihl*. 

•u^KSsmioud eu^tk^era. Ssftn earning praciK#: 

aeteils hee yiP, 2037 KralF*^. Obc^ 6061 e 



START UDNEVMAKIMG WOODCRAFT WJ5fN£SS m 4 r, 

EMy - OukJh" leys. nbvelhea Free 5£L4in. 

Wi iianw. 360&L San BebasMafv Tucswl AZ 05715 



SCHIEN PfwKT T-SHtffTS. Iwxpef^^e^iia. f#ee Detaj!*. 

T-Pr#>1f r ; P.Q figx ^fSlfGC? Tampp, PL 



fflOFTTULE tMMne feusinewea' Frw; delallal Blue 
Hpri®^ Ggx S3U1. ^chtf^n, Tck. 1^ 7S0t^S»t 



TOP Pay" Tep Teni comparen 

riCn-e^urnK.a 1 Dtiari- iend aljnip. Slate^WWeM. Dux 7M? 
NBdlUd, Wlf 03060 



START irranediAtoly, tteu^ndi weeWy. minlcarder dusL 
rw, Lyrti^kfte ificrnteteA, puaranteeet 32 00 Dear Into. 
Best 659. Enterprise. Alaba^ne 55330 



BUMPERSllCKEn Printer. Cheap Simple. Ftodeftie. Free 
Det*.!a Burapu ^BzaTSiCQC), Taroa. FL 33622 



HECYClf: METALS. MS. MOT BEER CAMS! Easy $455 
wwikiy 3 Fsw intonnMign, Rn^clpr, Bdk IjH. Froklm. 
TN37O0S-1214 



HVmAUUCJACK REPAIR MANUAL, CATALOG Sl&.BQ, 
HTDRAUUC PARTS SUPPLY, SOX ^5T t HOWN&V1LLE, 
TEXAS 7S52S41 57 



PIANO lumng quickjy Nwimed wit?i home aEutfy c-Oijr*M. 
Diplgrtift ^r^iced Amtncin Tuning Schoc^ i7 I D j 50 Telte? 
Drive, W.::-yjii N4I, Cald 



EARNIHGS LMimitod 9 Mail ^ ., r bprglsF alarm adva-^liae- 
menrs team lu«nel RSM Uhr^hiindis 5^3 1 a 
CK^a^a HlinPiE 606S9 



S4D.ODO ON l A ACRE! New Hydrapanic* - mpxptTiiwe, 
p-pisant pract-cH! h« intcHmuinn Sabina. 1214, 
F^nkhn. TN :Ji?L^!L 1^14 



VENDING MACHINES. *iv st;3inp ^putee gem ajnrnimg 
p^OlISS Big C-aljIriquc FREE P.irtwny Cprpnrglion 
1&30 PMB G« tiv rz^v iftj Drtvt, TlriieniuFTi. ^gryipnd 2lO$S 

LEAFri* Sewng Medline Repairing. We n, W.-TH:n 
Lucraliya Proites Oresslin CorreetKwidftwe S^h&dl Bait 
5>(X Spen^r. Inrta ii3Bi 



PREPARE Tira Relume. Earn hi^h Eeeo. d’^Jh Imd wert. 
Train as heme ACCredllptf Program Nnlinn^: Tex Tiiinmg 
School, Monaey. 2AW, New York 10952 

EXTRA INCOME. Assemble prodLu^e at home. Woexpe^ 
*nee Osteils- 1-813-545-^21 



LEARN URROR RESILVERlNG fm mto'mtfi.on. 

SilMBfCrftlt. Bsrt 127. PA 190§D 



ASSEMBLE PRODUCTS AT HOME. Muny «pp<irf^r.hw 
PBH^gi High Weekly F^diSa c-fee«Mly «vdil^.-« wiriurn 
inv^imarit Writs' Busiha^sea. S2fi &f*0h1on llih, 
BrMNlyn. Npw Vgrk 11236 



SI O.OQO MONTHLY Taking P^ugm^* at HW C^Jl 
raconsSed mes&ajge (303) 674-S155 



MAKfi YOUR DREAM CONE TRUE. EARN ihft.QHj YEAR- 
LY REPAIRING SMALL CRACKS IH WINDSHIELDS NOT 
REPLACING THEM, CALL TOLL FREE 1«*«H5aa Dfl 
WRITE. THE GLASS MECHANIC INC-, ICHlH NW 47th ST„ 
SUNRISE, PL 33351 



14,947 HO NO KON&TAJWAN Prudutla Cheap Sm»il 
lote So«mB- samplea tfartinr, Bs* 1719PH1, YuIm 
City. CA BHH 

FIECONDOKJIt BATTERIES? Ea*ily Eim ^ndrada 
WmkIv Untold Secjfiis free iri^drm^lkM s^hc-ry Quiter 
Ifcra Hickory. N.C 2$m. 



CONCRETE Skwk MicJiiiws Catelog 51.00 Noi/te One, 
fci 3740, Repid City. S&ylh DbAdLb 57702-3740 



SI, DM WEEKLY AIR TOOL RARING. Inatototma 
Hadi and Te*=* Whgtesa^. Fr&t OeisiUi. Gum S34. Wic^le 
PalSa Tx 76304 



GET into the mail unique printing busmen in lha wnrk 1 
Sta^t yaar t\oma bn a rull nr p an lihte besn Print in Tulf 
■rplgrpn pnp^r. fabrics, melsla. acryuci, rrylarsvatc. Call toll 
tret* 1 ’WO- 323^1 59t. C«w Equipnienl &«.. ft! 4. Tunw 
Hliii Maine 042S3 Axh John ^ss4 | iv%~ abnuL-ofeHrcc 
fnp. 



P flops WCfKLVH Mailing PftO« HOMEi Immediffie 
aKKkiunity' ISteObiigaiinn'MljC. Got 3563PM. Sanbury.CT 
066 ^ 3 



SL-SCXYS POSSIBLE, FREE, Swnped en^aiopa: Pragr-eai. 

SO* ®246. Los Angetto. CA SO0&3 



SMtOO From Square FggS fVcmJ. P*yge Demand^ 
Hewfilinp Proof £1 00 ^undobi^i WnnrJwIn 
Sr i <ijgefkian*i. Wees 02324-2299 



assemble Fte^rDmc^artE We su 3 bfyen mooneye ind 
iavfeiruclion^. Hy^ lapprisims Write SouShtec^i Electtofita 
6 o> 2521 7-P. Kamto Cily. FL 3370&. 

MAnQKS hit Hgm* BiraromOppbttowtwG Sutieoqp- 

lldn free Send nurre. Jrtdri;s.T 7 ip \c. ripa-tT^me rpngiK-nn. 
Oept C-10, 5510 WSSE OklAh.Srtj Ayul ia*. Milwaukee Vf\ 
M219. 



LEAFtN Gold, Silvnr, Pliplssiiyini Scrip Ra^ycl^ BiF5 r#sa 
fw InNkrmeilnn. Reoyehng. Bax 11?l6P. Rang, #<V pftglG- 
1216 



WO-00 FROM (NtE SACK CEMENT t Huge demand B.g 
0nMl5$. P^ttisrfrPrpgfJl OQ IfieF-sx^pbia:). Sdk lOf^ 

NeajperiA, -CA. 923*5 



BtG HONEY WTTH vOUB COMPUTER draac n^ 
&aa 3103. Nwhu*. FfiH O^OE s-3103 



MAKE BALLOON ANIMALS. £4fXl Wr^ tcr-rd V FREE SAM- 
PLE BINS TRUCT1 DNS: Fgrtnyii\fln>PM9L Bo* 2S0. 

Alejteqdria Bay. New York 13M7 



ALUMINUM SCRAP - flesy^e Ynufieri- HAKE UP 325.03- 
FpUNOI FREE ?rrtofrobw>: lndufattaal-P^9t. Bdk 127. 
AiaiClindril Bay, tew York - 3607 



MAKE HOMEMADE BOOKLETS. I'wp famed 1187400 
w<rm mine Free into /mat Inn. FalKsr?. P.Q 5330, 

Scwiervilla, TH 378 fri 

HOME BA&V SHOE BR0*E»^ BUMCSA. FYriMritel 

unhn'ilMl FRE|. illustrated Irietellsto 0OI IKH-. 

Spring, FL336?G 



FREI KMJCRGHMEU MAILING mm Compete prn- 
gram l:**i PCW Box 13S2-PM1 V^tev araem. ny i^8e£ 



3200 da ly reclaiming ‘ Dieca^j-ed Go?- Sahermr " Esiy 1 
fFr^; deteiSa: Barieryniaii, 7711^, Bailie 

Wnhmglgn 88804-0771 



41 pc, MB ;l year® Srrnl, 1 invaflm*nt. plHHtm utein ^ork 
rersing *dcrfne' Fne* inlonrisi^ Rrviirvmw RguteSiK. Box 
B5BP7 Mankato. Mh» 56001 



SUCCESS! tooney' Ynn; can. i»ave st ell 7?ee 

lilt^hPi. Si Thom**. 84-P Spnng, tew- irriam, CT DKt&l 



12tM daily trilling PVC Fumrt^^ True 1 [Frw| dal&*£ 
FVC, 771PM. Battle Ground W#?hingtort 86$SH-0'?^r 

HUNDH EDS aaxj.y A$jem&<epROVEN jyrwSy^te to 

your iipa'w 1ms No e^perlerKie Fran BrgcPure Cc-jnril, 
Som 2S27. Bisyena&ie. sas 33 



HAKE BIG MONEY REPAIRING WMWftlfiLDS 3 Flew 

□Miit Up li> SSOODO ye^rlyi In U S.A (K Ca^da tali TOLL 
FREE 1 -SCO-- 321 -2597 tor ■.*!□** kj FREE mjx?n Gta^Waid 
S^le^E., Bow 575&D1, Bend, OR 977£fi 



SIMPLE UH*GME SuSiNESS has «fcto*d me S21SiM». 
Fm>h fcdgrmirton G#i. Sosi 6329. EvanavLiie Indiana 47719 



BADiTUB REGLAJRAk t’cducl sates s^rvjce and train- 

ing ChJS: Unique C«j«iing^ Cgrp (404) &44-0072 

WFtfTE TCkJFlSELT WEALTHT! i 1 ngi y V a * v Gutu- 
Bfiiwd Free hiormalkw Inkalingef Bok ^6. Catsrtdia, 
CAJriOrniaSMIO 

LEARN VCR OBamng. Repair. Huge Fronts! Secret* 
Rfugmtodi Ng Eiiiwrte^ce Nweesary free Delails Viejo 
PubiiifiMigni, 2i7E flOto Si.. Suite 2?2.&apr Pm. Ne-w Ywfc, 
HV 1lX2.Fl 



LEARN 1o make FORTuMES. EASY fuans. Free Intomit 
Ikw Stegg? 1210 Wwl Al. MoC&Dk. N£ B 9001 

LEARN ea^y proilteJbie ^u^nebiMiLl bo^kiai w-i rg -selling 
bu®j™a. Au^usl Publieailons, Ben 792 , «bw, Mich W 50 

SECfiETS &■! ftaven Stest hnni L huflinp-v^. Fuee de!B?4s 
Ttwnsan. 7651 Skyline. Boi 77-A1, The Dam QR 970^8 



MAKE $75G nenl weokjend. Ftim: intorm^mn - -vmri long 
SASE. HU. 35 M &. Galapago, EAgtowood. CO WHO. 

BG BUCKS JH TEOCRT BW&E MwlKlUte# SwM 
Lir5ir*KJhflfi Who WiTih to Earn J1 nOOiOUO Per Year' Tgll Frra 
I^XMSfrGiga. Kidw Pitodud* 22S HoraMAock R^. 
farmmgviHe NY 1173B 

ACHIEVE FVUHCHlL HEKFCHHHCE. SteH your own 
Home Dl KiriL“;j Ffige Dfjiiils. Syai^wful. *6-1^ i Greenway 
Suite 33M1D1, Soeitsdale, At 55254 



MY FIRST Y£AR|. ! - Home aepo^i 0usin&&t 
VyilhOLri Tuah ^r^Tirr^. ConRador S?KJ«w How. Erse 
tertornuhon.MuierCfan, De->n. 9016, Bax3$l^3, S^vinnuh 
Georgia 31410 

L2flD6 Muntf^-Al HKhtw Prnw?n pucciSKiul rteliite* 
Send 1-25* stamp-. De«s Mafkating-LI, F.Q. Box, s5*22, 
Durhim, WC 



HAKE High F^lt, Hoi salh«!^ Li^eme Plaica. Signs 
Vetumsgic. P.0 Bra 24^66(00. Tam^a, fl 33623. 

AMAZING BOOK Seven Differ am Bv4irv4ma to rivl at 
home. Wnte today Iree deix -s C Jennings Publishing 
91>iS0 Gptxfmfln Rd.. Junction Crty. Oregon 97*^6 

^riOVATIVE MAIL ORDER SYSTEM Penult 

free De^te 150D Tinsley Qrivne 099. Oakyillu, Ontario, 
Cpneda LfiL SK* 

MONEY Vak.^gs Oppartoiilies bary moeih tofprniaii^i 
El. Jordan Ns*^ f 1QV 610 E. Fryg.fWn, Iifllfl03 

HIGH Rrgf^ T-Shi^o. Caps irBKpwiNYe Uinefer ma- 
CfeW. Supplies. PrKs. 5 -:;k 22-603(GC) Tampa. FL 33623 

EXCEPTIONAL OPfOBTUNm 

11M r t»0 Assiusily Earning presligkMH loan- fttokarege 
business, te experience required. Sluri immrd nhG*y lull 
pari-LmT® American Fidefety, Drar#er 60fi70-P1. CHarlaston 
SC 2&41J# 

H1CHEASE Tour tocnme! Arrange I nans, laaaas, alhar 
ImancuS servigii through nchorwiae iMder neiwor*. Prta^l- 
giuus ingn^y bunin^, fulk^irthime Tgp 
adrhplete training, cantinutow Supppn Frim Ckuteite -Ly 
electronic maifl' PFA, Bo« 097-P, Darid Paint, CA 92629. 17l4t 
240^406 % lDtLR 

FREE REPORT! Ha* : u G^t Biy 64 In Ypur M^ilpaii- 
EwrydBy!" Sand BABE To FREE, Suoaass PbUitMianSh 
n 22 C'a'bcuhe Hd Saton Rauge. L-i-j sis u “D6 1 0 

(Corflroed on iwx t pag e I 
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fiuttNEtt owoimJifrts 

MAKE WBBER Stamps, Hi^WY Pno^&ade, Free details. 
SlKfripw. P O Bna ?2»V TO, Tmw, FL 3D§£2 



MAIL OP OCR OPPORTUNITY: Start prplttpblk h#!*# tiuLi- 
ne&3 wrhOul tr«.pt ■ trier CT LagitHl Iri'tirnial-'j’i I’rer k*aip 
Oder Associates, Inc., Dtp i T1:&_ fcftwtfvate. MJ D?&*5 



GET PAID fur reading bOONl! ^rsl* Pas# - 076. 1(1 
Lmcclnway. North Aurora IL tfiil? 



TAKE PICTURES P<ir p^OliL Camera VOTtfure*. Bna 77"! , 
Lunar CO mass. 



FrGyen, guaranteed. 'eaulaffoin^ bon owing mo^y be* 
iiTjm rm annua; fee ViBa%fw**r€Brd£r^ curde- Send S3 GO 
(r*$hr#r| £MC& OfmOrwy o*s|frJ &o, FM»rt R Lflir^rs, Box 
7m, WiuCOPda IL 6 COe-i 



RICHES IN THE 13@Q'S. Tc easy 4*? FREE details, 
McCarthy Indualrteik Dept PM. 4!ft37 labyrinth, Safiimwe, 
MflglSIS 

HOW In s'±d and sceraie yoir cwn proMebte Dearness el 
ha™ ' details Tret " EmiF A. Lee. 2ftS 4th Ave. . Rated*. North 
cfrfcgtfl. saast 

ASSEMBLE Craft. fteYalhea. We Pay 1256® Weshly ua 
Eispflirieffice-. EASE Crafts. 0dk OSO-M PiMIbs Park. Pi 

^4j^4 



WHOLESALE Besmese Or Buy si SetowW^teiate Price 
Ower 2260 prod yd*. Fr#* mlnrmaliOrt C-QY.. Ckmt'Wl, 
ROB 2617, Slxiirt. Fl MKS 

_ FPEE REVOLUTIONARY CONCEPT!- Becom* a Mort- 
gage FteOudion Con^ultenU Dn*Mfcly*2. Bon 9l 0. Fj 

D r- r : L-p r ; Qfi, 95 ^ 



MAKE 17.W0 MDntury as Lean BroheF. Nc ?rwea?mem. 
Free Dtfasls Financial. Bo* 3676-4. AnBSwim. CA 62600 



HOG.® WEEKJ.Y1 GUARANTEED Hom* Emptayffl*nt! 
Start immedtHtelv! Write; JaEra-PB. Box tq, Eartlon, Ntr 
i»5fl 



5100.00c d year- Ns-w It is- psJSSrtte wito into amazing Mall 
Order plan designed lo rna&emafli*j*npTCrii?s. KoeKperi^noe 
hu^&ary &0nd far mdr£ lr*4 a^Uiils to J C- M*ntey 
Company. Dtpr PUCE. 25 read- held Lana. Willingboro, 
N J OttCw* 



FREE DETAILS MAKE MONEY WITH NEW ROOK: Hu* 
tu Onaale. Market Operate Vau> Mw’a Storage Complex" 
Ota'e Mr™ SftFagev Bo* 2--PM. Sturgeon Bay. Wl .5*233 

MAKE 315,000 MOHTHLY^ Easy' irtvHimAhl 

McDo*^l. Bum 5S2S-A, Diamond Baf CA 9*765 



"HOW TO START Add O^nil^ VfliiF Qwto Hump A#pt>< 
a -lee Repair Bufiint^i ' A-nm-^y E&W pia-1 Kcw rtvcx.ed 
CasH Stsps! Free Proof Lci^iFfsI-PMlC, 13Z?Wes1 
?12S South, west Jemdan. i/T Bi&a4 



Fiwenrv Fe*i Ufi^hfy gp^#d hat. dngjlp, 
D’AiOltlO, 22fl W. CatiMdma AvWM, a, SjnnyvJlt, CA 9*M£ 

BADGE Ma^iinws p™i Sypphii*, lenses, dfcplerinqyiriiig 
irrvhlKt CWWlar COmd^. 3^1-V Wi#t MgKi^y. 

MLiMauaaM, wi saeci 

FICHESZ Eusotis, PrtK#en ifftMhod Frt* inlorrtfraiiftn 2307 
Ba T'os. LamJo. Taxes TSCKl 



FFEE import wi a greai mmwy makHig opportuflrt^. He e a 
one inal S^id SaE€ r .25c to £ Eslraca. 5565 

CiPogi Am t*2U WwxiEend fflte. CA91X7 



Kg.OCO CiAHDEN FRORT' QFOW GINSENG. SELL «C 
POUND. SAMPLE STARTUP- LEiiANDf. BOX m^PA, 
INCHANAPOU5, IN «2SB 



HOTTEST Frames ma^ : Ma^e 51 jor» dasfy. Report 
giM«¥ deiaiN. SernJ Si Ron Taylor, 5T74 Dr.. Da^on. 
Ohi& 45431 GummrrtefKt 



EARN Juic* CaE ?” Buy sen Government Se red Cam. 

Hguro Cd^TfJWiori. Jppi^ary 5™.iee- Ro« 4DWAD, 

west Oo^PA CA 19791. 

STAY HdM And LW Mdhlh 1 I'. id -dt; til Pktfiltfafa 
PtAnal Free InfermaUcp Ftfean, Boc 552-FM1. BeEe 
OKpsee. LA TffiXST 



NO BULL., sne (Say I made ewer f 1 DOO.OO ' ReKmditidnina 
lM! 1 drles ,, S« *xm BetTs, Bo* SOS. Baf Crt/. Te^a* 77414- 

»» 

B10Money r Qu(EAly. EaaJir. FreeOetaile: 7PO. BoxS379i, 
PhO^itic. Ann*** (S 0 ?i 

UNLMT1D PROPfTSl Secret ?etea,se lirel 1i«w Ea&y Ne 
casual BPd enperienoe F f0ff irefewnafion WT. 7S£ Easi 
□did Slrsat. Dopl D?1, Bn mi, C^l'-e^a &S0S1I. 

JOIN AMERICA^ FAST1ST Grtj*v.rfl Mending Organ- 
iaiK>n. fl-OO ^srurny Ff™nlgnd, An^cHifl. 

Cheyenne, rtY 32009 

STOP WORKING fo? IhaL jerk 1 Work lor yeuraeat! Free 
Dtflails Para^pri, S344PMi, 12407 Burnefl ^ 1 00, Aueiin, TK 
7^750 



EARN MONEY PRINTING YQUF AFTTWDHK. I've htopbd 
ertmle maSe SS0d& l a. Prae^ntoimMtori. Cal s Paw, F.Q. Be* 
2t7M, Swvnm, MA «T77 



Starting tour own business, fhee subacnpher.iQ 
Op^nunlly ^aganne tells hoi* Write Opportunely. Dept 
m.&H Miatagm CNcapu. IL 6P6LT 



PflOJECnow TV . Make tJS a auembliciQ Prejseldffc 
Easy' .. AeaulU comparable 1 c E2.500 projectors 
PLANS, r LENS & Deale's Information 42£sft Prctes- 
nivn.il $yaEemiSi awailahki . felgglrjitecl salalPQ Fw 
HAOROCDHA, 15BEK Mii.n SlrFsct. Washings Crewing, 
Pennsylvania -5977 . Ctedlieard QrdtHx 24H R$. ;?1 5) 7 jfr- 
2360. 



fc»0 PER DAY. #»wXttwdugh pnM^asa Regions Burned 
an-> Damaged Cduntii^M^ WITHOUT REPLACEMENT. Mil 
Iwcm^ of ap&<1rftent& and homea pay praMa tfr-med^Hly! 
RE(t£W-2. 8c* P9SM-PC VanKJaver, WA ‘96563 



MILLIONAIRE 5«m|a. tq Fin#rtcnil In^n^ntc®! S4ffl, 
Cull Fl. 2 Elea 694, Campbell. MO 63932 



S3OO.DO0 cfes sate* of our weaker roartimenia by 
dealer iRsa yuarl RipiWis*. ihe atk no bedded leader In 
wa«hM inplrurt^ms a fnr niw^rt. N 

doeaiT coat a mi cl rneney lo b ecnme a RalnWISB dealer. :1 
you a 'a inter«1ail in- ^eatha ■ onxl is anr id be aiaoc ated 
a n»i e>lnrw^ *rriM FtainWioe. Inc.. Boa +43t 9 b r Harbor. 
U*in*04«Ki. Snclc** (10 ipr + vid*g t****qp and wmpMB# 



EARN 5J&OS7& - rig invesSmeM ■ Sw by step ifiMrugiigne 
SSOO Wil^ms. Bm iMl. Lull. FL J344S 



T-SHIRT PRINTING HAOtNEB. W« ^11 prflrfiWiionpl grr- 
yin snd fnuHi-ca»r screen prlnllnpequi^rrwiL lriL'j.pe- ia>ve 
Free tractwee. CMcc Slippy, 12dfl6-PM NW 25 5i CcxaJ 
Springs. FL 3306 S 



BEAT BOTTLED WATER. OimpIr duM'nr:.^ Pure Dorking 
Water 6 ? m GjI Not NSA, Wttx DstiHs. WriieCSt, Box 17-32, 
FayeitewiHe. Afl 72702 



DOUBLE YOUF MONEY IH RAHECOMS. Hanidnel, hands 
on approach Send Lan^a SASE. RtH, Bex 62B. Sewerne 
Park. MD2H4S 



Si d® FREE GIFT, la set up ycur ow proUrtable o-j* rew. 
can lor re&n ;ki^j ZwwbQ Ext. 3 



SALE'S Perfects Draamfl No selling, No campetiori a 
ihil »iis ijMit Evaryon* ^erde if 1 nv»*P wr 
(L3,CKW rw TinJ mgrlEh Yqg tin t2^,D50 1M yt4i 
Fd^Une 5 DO Cd Office In 5P SLatea and Ci- udx. Cphie a-id 
see it sell you. Send Reaunta jifu* 52 tar relum oell 1c Vice 
presided. PO& FL Lauderdale, f L H34i 



TEST-GAMES. E^cai.ent Income! Free Sample £1 (K 
sti^p«xf Rt&eai th Box 1243, G^shanf DR 97D3D 



MAKE MlLUOffl MANUFACTUHIHG BATTEJ1IES!!I Feft* 
Ofiiaila EverlesL Box 365, Bo^a, NJ D7603 



FREE Ratidrt' Earn 5500 A Dfry. R P.. Box 551-G DayTjri. 
Ohm 4£*i S 



i»g* Sailing mtoTmetlpn 5v meir Ame^^tg Bggk 0ggk 
Smbl PubliJihing Ptpt. 5. 40# N DpniW, S*yrtlOgr L TX 
76350 



EARtt OUICK CASH 96 p*&t qaoA huIlM- hbw, $3.00- 
Arthany ^Pntdep^L. 2052 Newjw; ei>d Suite 51, CoMe 
ktssB GA MW7 



HWd'ai^ reoyclinp Fr« Tires? ' YseH Free J ini grnHSfirt; 
WfnanEt, 771 PM. Belsle G™nd Washington 98^4-0771 



HX fO R1* Li LAS ex n puii doiars m your mei wn - 
tomfcr DO- Harper, ftn 10S\ N*w VWL NY 10026 



EJWN «ttn INCOME! GiiVBmiwd Eapflfts iw*reh a^d 
TEST n#Hcn a tw^.1 incarrfl w?--’1unHirt Send Ifif tree 
rf.exiing report! Otgail.OepL PM'BS Bo« lJEKOt:. O'te'idd, 
FL 33514 



HIGH ProiRa, amai: investment new rate ceiaied pnodud. 
Wpr mahen ». 00 h: SLM. 1 1? 14^1 NE. Mfe WTpwn, SO 
57101 



SAVE UP TO 30% on iaf .3 dttMrue! - Ed-^ lfflU j m^nhly. 
*=•>•€* Info. Box fDP. Cailmtaa, CA 92320 



AMAZING INCOME EM5COVERY1 FREE DETAILS: L MS-fl, 
BOX 492, PAFUN. NJ 05B59 



197,500 yea#fv 1 .‘Hrpiien" In yoifr computer? Yes! [Prm] 
nepprt: Sanpeon, 7?1 PM. 8atHe Ground, Washington M04- 
0771 



HOW TO MAKE MONEY THROUGH CLASSIFIED AD- 
VEflYISiNCi, SookJe*; ahowa yog PowtEnKari ycurgv^ bgai- 
™ emu Cbaailmd Adirnrt*^ ONLY ti.W FOfl BOOK- 
LET — - J2.0Q uuupun ra'unJablf vVl^l llrflf C dei- 5.S 
GRONOYflCZ. POPULAR MECH AMES C4A6S#HD. DEPT- 
SG, 3550 W. SSTH STREET, N^W YORK. NY 1QQJ4 



PyKW^>?!iMiiK*VG C^i , POflTIJF , CnES 



B UUP 1R STOKER P^intgr. Ch&ap. Simpto. WlWA Ft** 
PWib. BlAtNHir POP 2 2791 |GG), Tempi, FL 33 622 

EASY MONEY KAKJHG PROORAMBl ken T-j'ter. 956 
College Ame.. Elnara NY 14&&1 



HIGH Prpfiix T-Shirts. Cep^ n?*iip*fiaiiHt rrwn^ em- 
jgppldtf. Pr^4, Qm awgfggt, TffW, 

MAKS High Profit, H« Selling U ten at PMea agm. 
Vatu magic PC 8 ox 24966 |Ofii. Timpa. FL 33623 



ADVERTISE Free m SC7 Msgazinee. SS,0C' Uirec-tcv 1 ^ Sax 
1 1N, Atlanta Georgia 3^301 

LOTTO BFEAXTYtROtHm f mds bm I numbers Frw infof- 
ITWliOA PWfsftt, Box T721, Auburn, N.Y 1M21 



FLEA-MAFlKETlNfl can bring fan S80&11600 ^eexly pari 
time Copy mry mumode. and pressper with *ny pnaduc^ of 
swfvm*. Cwah n*w*r*tep* Agp, udiwartio^ e^drt. 
tant W-iie C&$difi, Btr 1 B2B. Ge-i uyh Fi 32732 



MAKE 6 Fid LIFE it ANNUALLY Guanntnd SdTiar&C- 
iksn! ! $7 ?p. Aclion MarKetang, 6CZ. 8oc 4725E3. SeriinA tx 

794M7 



INCOME HSCOVEFYI femoul Ph.D *dnfilist 
tiiyh-muPn iB diac. u¥a-:*i dupi4 ^an Tu a-him wvullh 

Free fai^s P. HotPram, M? Vsa EndcMas. San Jo», CiA 



DON'T JUST SIT T> lEHEl Gdih Wcflllh- and hAnrn 
Here Into, ^neyiiiiker, Box 3561 64. Chicago. IL 50636 



MAKING EXTRA MONEY MADE EASY. TREE Subscrip- 
tion tc Ograxlunify Magazme pderi hundfaCa c - proven 
*aya. Wnte; ^sw^lunrty, Ctojrt SjTO, 6N. MtoNgan Ctn eager. 
IL 



SUCCESS! MONEY! PDWEF! Ygy C*^ Hdvp It All, Ft*» 
Deliuh Booki 17-1740 Ne^un, ViPb^A ESC, VfiR 2R2 
Canada 



MAKE tSO A DAY EVERYDAY! JhaINOw 1«D 
iP*gpld WJip Arft 4(:w Mil 1 mrui 'oA Frgm lUS^Tlni* WetHod! 
Free DeidflU, 1500 A Dm D* pi '201 , Box 6*90, Parii BP (! or 
97Z20 



*5<S DAtLV. CP^hrta Ptin (2.60. ^401 Mul Gyxteft*. Box 
13395, fleseai c p Triangle Fir*, hC 277K 



EARN RtouMfiSsR! to the excll3rig ttome toegmt- Pro- 
gram Act ttow Wn4e Namar, Bax 964. AiSrieon. TX. 
750&1-096* 



MONEY FrtjmyPur honTi |hpp S^SOyti 0KfM¥n«ft0» can 
help SiOW io POB 235 giwnecad, OR 97146 data 
?cfpmiatK»k 



Save MONEY? (l.flO M^idfi ymir name to every rw 
oppgrtPnilY irt Ihi^ iltyft - Sa4ir*ffl Rpv tpgl . Hixw York. NY 
16W# 



uakjorder oppcamjwTms 



WLUONAIRE Mailorder Expert Reveals MunHf yoking 
SaorpTS Ktw. ixcAing. H«rr Cassotio Mb- Powerg. he 
Hotep^owl, CAJHunV* 91 ®9 



I OO THE WORK YOU MAKE THE MONEY, Send BASE tor 
ssadwt. DalSon Induatnes E P ,0. tex 366. GarShef*tKPi5, h*& 
m77 



RABBITS r CHINCHILLAS-FlJR BEARHG 
AMMAU5 



GUARANTEED INCOME. Raise Chinc^^las (10. DQ 

IffihwxlaPiB] 1o ChlnctWIIat, Defrt. 8, Hte 1. Bc« 942, 
WMiwx. AZ 



BALDING 



MINOMDIL. Grew* Hair 4 Months Bex 1213-C M&km\ 

im Ptiillpf3*«e 



OF ^TTEREST TO ALL 



HOW to tahid yourown nmdking CAMERA l!t . . $3.1X1 . 

ff*[galB &-43rl, 5-11431 SlogkhtjirR Siweden 



FREE MefChand^e. bom 1u ubUin Ihtm Bond J3 &ABC 
Id W. Leonard, fepL A, P.O. Eox to®, Bronx, NY 1D*69 

FREE r, rPriul iii' 1 al Albums. Cofioo.i Tit Ms. StiKoos, Btc. 
Information. Bsrry Publications. 477 S2nd 54reeL Brooklyn, 
JfY liJtS 



FREE PMVACT CATALOG. Cash |-;cunin OpporLu Nlws. 
mRhg: esaete. Seeiet toane. New HientltY Edart 8cx 541 D- 
PC. Fountain vail vf. CA 9?7gfl 

FOLDING DKHLHOLDEF tkiAi nkakes reading eas<e ■ M.S5 
VjSA, HAaai^. (303) 333-4544 EnfcSfp#jS«. Bda 36571, 
Denver, Cto. 60236 

GET PAID iuti '01 ^pj- -MtL=! 5:si lodav 13® Denton 
DiwvfM, 2«SJ3 YoitwLinda Suite 

YprtjaLind* CA. $sm 



I i6 POFUWR MECHANICS 
























































OF PTTBIGST TO MEN 



M£H LLav vilfll arid POTENT him product mcra™* 
slamma and muscle integrity Prm OeLaila. L£. 4 A4sw;!ii&&, 
aofc 175, 51. Cloud. MN 56303 



GOVERNMENT SURPLUS 



GOVERNMENT Seiied S jif Vehi£.*s Aft Law 4100. 

fiMWft Qwvys., Ford!, M®i^dl«. Parfl£4»ft TrudcS and 
Vine* Amazing Hp^orcW Message Repeals i^itiiiits l-7-jfr- 
3744M4 En 1® 



GOVERNMENT LAND OPEN TO CLAfflft, 50 In 40 a,-re 
tMiliona a^ailac e lor $20 gdvammt&M lee in Alaska, Arijfr 
p*, ArMnu**, Calltomia Colwwto. Floridia, Idaho. Leist- 
er*, MkHin^ppI, Morfftnfk N*w*di Nw Msflco, Oregon, 
Uteh T Wyoming Fa; OGteptera lrigfrl2$Uori|, mn«“f. liPng 
lormt and lalep h ina IralpfciW raid £20, Or Iqr man.- r term j- 
lion send 45 HutHic Lands Til^e. Bob 2062-X. Grass Vailey 
CMtfomte 96945 



NARCOTICS RAID SECURES Auto®, Vn. Scale 
. Airplanes Millions E^uipA® Barham* many 1% 
nnginnf "Nalionwld* l^eetoiy— B.ffi. Dispose. &OK 

isid^am, warnings oc mm 

OPIJQ PAID SEIZURES! AlIOh. huusL-t Loan Computer-;. 
twrritiiiF'a. Everthlng Dlri Gheap, Write. Suflpfcie. Sc* 4309-A, 
WwlGo™, CA 91791 



(kl. SURPLUS ttetelggonja.GQ M^nmwlh Am* 

Navy. 80P B'oad Street Rad Bank. NJ. 0770! 



LOANS STMAL 



EASY Loans, Quinta. -Cred^ Cares, Govenwnens 

Upntv 1«M2M«H.Cali1omli UBHfrwnM 

HEED MONEY? When Bent* flop. W, |tirt ng credit 
ChflCk, Cdl itwaJ nr «-SigiMrt need*? Far Applicvrtinn 
wnte. BOG?. 1107 Cfiwlcrfd Road, Blariuvilla, H.C 2B677 



MONEY Proitfems? free Boon describes Loans. Cask, 
townsmen! £re?i4&, Otta* bdiwlla, ffrallaisfl to Individ- 
uals Write' A**e¥ia16^. Sax 3SAX. Brenkiyn. No* VdfK 
11235 



BORROW AMY AJfOUKTl Cel V Si VeSterC-ii'd 1 InslurU 
•reply Sonnse. Box 42X. beihpa^e. NY 11 71 L&J4Z ; [516i 
349-1 S*i 



HEED EXTRA CASH 7 Well cash yggr post-dated «shsck 
up to SI 00 GO 1 -300-445-3650 



IMlfrPSOM LOANS AVAILABLE! Any Pj*p*se. Hn Ddh 
^tenl. f™ App&Wltkin: MJP fcuMry, to 531. Brans. NT 
10W-OH1 



FR£E IK>M£V! Bffl.QWjQW GrwHway Grams. Ifw 
Repay. Details Si.CC HeluriUa&ie'i. Jmla. Bax 5C65-PM13. 
SsnwHla, fkpMa 3-16J2 



KHtRCW £500 ■ S'W-SUJ IMS** eiig-bie Free a^i cal-on 
GlObiK S*41 N^Tahlre Rd . Grwisiwrn. NC Sf?4<te 



«*L {RflECTLT? Quack EnJUtfure Vnurasi Any Am 
Arasan .F-ifriiiDS, Bfts 35 73&TW. Rirnmr>l4 VA 

Z3Z35. 



RIEE l*ONEV from &@remrnflnt Grants. Repay 

Frw Detail Ru$ft Add-iiA^?. SlAmp^d L 4 ^ig EnvmMM, 
WISE, 561 , Duned^ FL 34697 



BORROW two® ’ cuamighE." Any {Ri.iaofie Keep Mdek- 
nflsM FreeRaiwTi^Swi™, &?>: 197»AM IndianapcHla. IN 
46219 



CASH CHANTS AVAILABLE IfWfl ^onprd?ll roj;idal f:^ 1 
Never Repay 1 34D sources ak h cal >rmiKt4on£^$3.0a. 

FumteMrch. 0 ok 10107-AM, Wsahinqlw. C< 20M. 



ROflflOWtSOOW®OI "CAUfrtiQhrOn Sqnalsi-a. Kw 
ind^nnnalyl feri&n Bo«c 5499 -A. Z^niurid Da- CA 91795. 



HONEY 4va iHbe free DelaiiB. SCDC. Ho* 7&S2HL Bsn 
■Juse. CA 95150 (40fif 256-1735 



BORROW 1609 - $40. POT on Signature* WT% Eb^Ha! 
Any Purpos*! Free Application: United TftaJM. Long 
CA BDKT 



QUICK. CASH SIGNATURE LOANS I Ffeti Details. Mtiling 
OppoiTi>fwt>’. fob 14517. Cleveland. OH 44114 

VTSAf R4ASTEHCAROI RagvdlftH or C«d H EKp*rl«M4l 
■M^oriSy Approved’" Apply Toll-free. 24 i*ws. 1^00668- 
fl&i. Ea.1 en^jn ifi. 



IMVORCE 



NEWSLETTER, ilteratdre. *hdmi*i 3 Info- S3.®. Men a 
FU0h* Artocipllon, Route ft FotbsI Lilkv, MN &&02S 



IfEMAUJG SERVICE 



SECuRrTY, ConiidentiBly Detai t. Consumer 
Warahduse. S3M Paoife Sc^kton, CA S5M7 

TR^RKnaSeriLlii. Agents H^ireTBoiTziM’' San 

Antcfue T«tes 75229 



CONFVEHTIAL MkI R#5erwn§.iFowffrd¥ig Mail Drop, 
fki% S06Q39. Orlando, FL 32650 



MISCELLANEOUS 



RFW - Ok r'uuld like h:> hear From you. Fiess^- write 
Trwmw f w. r R.D Host 1075, TaJUmum, Flonda 3230C 



VWmED^KQIA«OUi 



BUYING Tydgste?! Gamed®, Tun^sior. Mo*irW*fiiim. 
Sillier S0ld«7, Silver ConlKlg, Gdldi ^Iglinurrt. 

691 4 C-:.iO 2 15-531 -#333 gpllert 



COLO, aJlw. *ork*rt1 so nteeta, aiiver aolder. gold Ulted, 
redl^i gold pimp, gold and gjNer c&n& R.L, Relinfl!^. 
Myrl^ SI., Eliv^ih, NJ 073 K. 201 , 3 £M 049 . 



PERFECT KNOWLEDGE 



ETERNAL S C? ■gii -al Measure -cOnUlrt T^Ul KnCml^dga. 
Ert’-Jinc* Elnstalnlc diPt«w?iWi. Gather wndlmlud. recycled. 
FREE anergy from CftEATOR'ft Time Sari* lor frame, 
Isctoiy. pleasure Elsmlnales deadly ejmerlmeralaa research 
pniiuiian, ftimion. T 4 k#B‘ Rprm^enl pc^re r plente ha-re HO 
monftf p aria 1 T ansp^riiil n>n VEHICLES unr Mcinadic firas- 
i!y. rooo year &ui! 1 -ln duiat, ny, Small, craah-^-doL humiy- 
modei. -Minkatsr LMnibad To undw.'over *aia? *^hln iratl^F 
lores MBkireiire speed M F.h. H*|pgjte 5 cteath- 

dialing wtekji* Tp -Slwre Agjr SURVIVE dw S-q ,4 SIjc rt^ 
EhUOY The rich#* ai fw&vitr\ on Time Stel km Eart ^ 1 ho null. 
Yssi lor quiitafl-iions, m panien. AT A Base 1500 North 
Tp^ae. Weslaco Tsjtaa 



FiMANOAL 



UNSECURED P+rlW*\ Uafa Ug $ 50 . 0 ® and B^inm 
Loam Up £* 0 ftMM,OT &.00 ( 501 ) 3 & 9 ^ft 276 . 



DEBTS? BILLS? BAD CREDIT? No sraabtem* We'H help 
nnw. ApsJ^afllons acoeplM !o liftOOd. hoi a lo^n company 
Free aipphcaiann &£\ tSOij 979-1409 or write: TCAC, d^pl 

PL* 400 Ger-lury P#rk SoiJlh #117, Birm'-Tghim, Ajh^mn 
35226. 



LOANS tar smai buimesssi 1 Gall Ftcera Loan 
Infoiimlksn 1 -S 0 CL 386-6639 ^or -de^ifi 1 



FREE Gold Credit Card- Horwif Wgrig inti rpaSiormi. 29 
B^nlWnl Plot*, Nmmrk. K!J. 07102 



CREDIT PROBLEMS? SOLVE THEM NOW! fleul method 
avj-iflb e imn^ed are results. Send S2A9 5 id.. Creo i 
Flepajr Kite. P.0 Bok ?ia. Bnca. OH 431® 



WAR NG AES 



Fr ee hearing aid catalog- s*w* Vs try m^i wme- 
MDr^Savem''. 9550 Phfi-i Langdon, S^hreda. Criirewiie 
9 tM 



SOEFVCE & CHEMISTRY 



■EXPEfll RENTERS" OBOfUTORV CHEMICAL'S ■ 
GLASSWARE, CululijgLT $1 50- EtUtWied ^953- 
HAQENOW LABORATORIES, 15D2 Waih.^lari. 
MANITOWOC. WIMORStR 54220 



SCIENTIFIC fivippi nn CflteSc-a^® - 1S$ Ppgrte Breldgy. 
Chsmlaiiy, Rhyncn, u&wivre tad Mmn - $5 W Nm -- -oi 
SciKlJiia Produces, Ina. 216 MDUhldin RdK, Seyn<uur. CT 
05481 



FOX HWfm fieegere Chfmitrffc Qtnmrv 4*71 S- 
WBeiteOfalaod. Da^aa, Texas 75237 



flfrgqALSEWJCES 



WfORIfATiO*l On wylhlng F^rguscin Rmearah 
SfminliMi, «M4 WbbdsidA Ww^idt. Ne^ V^Ft nan 



HERBS 



HERBS ■= fi^-jmbinL 1 Pnu D'Arp^. and Q'hn.it Cfllalng 
11 .00 (rarundsEwe). ju®? Hartn, Be:.. 563PM„ Hunte^Dn 
iiHiion. New Yerk H74E 



BEST HERB- CATALOG AWyWHEREI f w Samples- Send 
SI. Pww Herb, MSP North S*»nd, Phltedtlphii, 191& 



FgrtnwwTAimn 



P&OfltASli Strfter^ OfSoaurenKl? Write !or Free impar- 
tentmlormm«wi Lhati^hplpiregllhpyFlind^ FVx&coJ, P Q 
116757-PM, ClteXrfHon, TX 75011 



VOU oan ursre JW Na^rel Mmhod Manrael S5OT 
h*i r*a >4 3 M 34 * M^ldcym*, Ft 

FA9T FOOD RESTAURANTS HURTING YOUR O-ET? 

EStraklel I tela best towitfl mejre c^ : ces. IS 00. MVP. Box 
372, Boorfco nnehk EL 60914 

HOW YOU CAW RELIEVE FAIN WSTtaETLYr As Sean On 
Nationff TV Sure, fcMi^aKy Proven MeChode e^eninale 
AOtek ft P*ine . Wkthovt Medurt ion Gtf The Pvd«7f Free 
h-Kail'il .^ia, Dtfgv 1201, B^k 0590, ParUurid QR 97223 



DRffACHG HUATEn PUtmt 



BACTERIOSTATIC Wpt*r Treftlranl System* Fr*e bn:- 
CNyre. Oftflrtre warfl^fl. Byilri^t Opportunity KdS IS.Ott. 
Aayfl ■ Fresh W*Sur FYoduetft 14173, 0p#dtedpn, 
S42H), 



REOPES, COOKMa ETC. 



2 ft FAMILY FAVORITES Cnk.cs Caohnis Pm. J 4.95 - 
SASE. E mm. P.Q. fla* IDS. Northair^on. PA 1BOT7 

NEW Be€>i date- nut bread iscipe £3 - Marcui. 379 pJOtapetl 
Avenoe. fi*sra*!yn. NY m215 



W WAVS Tq Mnk<] Dl rgflrn And Wcnlballn. 0.90- Cadtr 

Enterprlsei P.D Sox 26647. PhlfcadeSpftla, pa 1954t 

SAUERKRAUT BALLS AECtPE FANTASTIC 13. OT SA5E. 
Row Strop. B22, R&awell. Ga 500?? 



OELIQOUS CAKE RECKS SjOO feawre. PO. Bos 2352. 
L«Y3fmore. CA MSSO 



BORM tin I?^S ftpygg, IS Rp=ipes S&S$ Gayur 
R?>ciiPW, Cteflinte Prddypift P-D- Bd» 1791. Ppreona. Gft 
917BS 



DELICIOUS. May g>EMtnin« ^Bdipea S3.-DQ. ISallii's, 1353 
Souffi Verrtwa, Sfwvigirotd, MO 65604 



AflOU+ID THE WOfUDMS ^ U>nte reaipea h^m w«irtd v 
most aKtiltnf ddlain«. 53 K 4. ?7P GrL^n^ay 

Glenradk, NJ 07452 



IffST ANT PS£A REOPE r Band 12.00 SAS£. Su Fong, 1 164 

fim Aw.. NVG i«El 



BACHELORS SURVIVAL Gwk Bddk (10*. 3700 QkN 
Rd. A0, Oiurd. CA 5GG33 



TEX-MEX BORDER CHHJE Reeipe. $2, BASE 256 N Belt, 

Suite 254, Houston, TY. 37OS0 



CAJUN ftesieroa; Del eras -Gumtroa. Jembaiaya, SomdiKL 

eto. 14.50. PC. Bwc 5156. P#wd^n-a. 7T506 



DELICIOUS EPARERJBS1 Soref ».ffl iQr req^ J&S 
Enlarprrttel, PjO. BOX 1383, PIk# Bunuvunlu u Wf>nl.t;il 
PO, Canada H5A 1H2 



COlD NK5HTS 1 Hearty Canadian Cuisine! Ift easy one- 
dish dinnfla re^STOi 16410 'tSte Tja«M>fy Grei^p. 7 WHrrent 
SRI, Kingiton Qirtflrib K"7L 4Vl 

75 HAMBURGER tec**?, C^y 1 DiHiriGUJi! CccT^nirtal* 
14 HU J J &, 13CH ThMid. LX» AUmOi NM 075*4. 



FABULOUS Recipe?, f 3.M. Humre#l. Box 

196, Lac*™, Qurct-nc 4A$ 



CHIU rCH^te, quick nMy. fftOOt SASF Ho-x 3$l9. Sur 
Qimia, GA 91 773. 



WMMAHWCL BEEHMAK1MCL ETC- 



QEERM4KER5 ONLTI FREE Calaiog NewsieitE 1 

Wlii.+nm i tot 2i93rM9. Sejn UMndm. GA mtT 



WINE BEER MAKING CiUni^: D-SJ Enterprise. 1H45 
Soglh I9lh, SpflhflfTpeld, 63703 



WINEMAKERS - BEEBMAKERS:- FREE ILLUSTRATED 
CATALOG OP SUPPLIES, SIMPLEX, BOX 1147ffL 
MINNEAPOLIS. MINNESOTA 56411 



BEER, WINE .Tijtye you* 'DWn. Fited calalug. quulily sup- 
plies. excellent laM arereice. Beer ft Hobty, P.O. Sox 
31 IMP Wefttfreld. MAQiiM 



WINEMAKERS - BEERMAKER3 ■ F-ee illus-!r:flisd CataitKj 
- Fast Service - Large 5eieol i'l - Viii. Miitei Ldi d - ia 1 6, 254- 
02^2 - K r aus. Bo* 765G-L ^Ktepe^danea, Miaaoun 64D55 



LFAPH WHISKEY, VODKA, GIN MAX WO, <r*Vuctm 
MdinL-ei, $2.06. K^rerbrtnAtei, 723 v^lnn Phitpdft^ft, 
i9tltH*322. 



SOUR DILL PICKLES, de^Syiir. MaXis jk?l- awn de^£iod$ 
"dHh' 1 iicn precise pieklr-r^ Send 55.00 wlh 

aeit-ed dr eased. aUmpK buimett envelope to. Leon 
Mereve. nO Rtwhiy PUirai, Tanawafida. s^Y H150. 



WlHEftLftKERS— Uflcr-ri^it'A Frap Calling Law Pripes. 
Fijm fiaesfrae. CMar-M Box 33K5. Saatite, WA96133 



BURSAR ALARMS & HOME 

pncrmrna« 



UNIQUE burglipy proteaio^ f^tem. Ns iwring F^e 
Ilteratdite. hu nuguai 5 PrG-tfu£t$. Bd> 246- D M, Kif^NHUa.MD 
rim 

THE CHIME STOPPERS Sleep Site Toe ! Untf*ufl C^In 
Alarm diacc-j^egee. emry! Givea p tKcir^j shm?* sending 
^fooki mnnlngr E^iiy inalMled Only S^G.B5 during thla 
inte{xfeueta#y oH^r SiHi^^dKKi Gwar^Heod C !l 
EnterpjriM::, |^pL 151A, Ji#rra«-?y. ealftmore. MO ■ 
21213-1915. 



JWUAPn^ 127 






























COMING NEXT MONTH 




The Truck Stops Here 

Don't buy a new compact pickup truck 
without first checking our super road-test 
comparison guide of the top minihauiers, 

Bolt-Together Buick 

We actually build a Buick at the new Reatta 
plant. Check out the step-by-step and see if the 
quality goes in before the name goes on 

Ice Cube Maker 

Smash through arctic ice on an icebreaker. 
Read how these unique craft work with 
their special technology and construction 



Special: Power Boats 89 

Hi* the waves with the hottest sport, fishing, 
ski boats and cruisers We've got the rundown 
on boats, power and the new L-drive. 

Router Rooter 

Make your router work harder for you. Our 
comprehensive guide to router bits extends 
this tool's versatility for more projects. 

Call Wading 

Take tails in the pooTwith a new waterproof 
cordless phone — one of our " 1 0 best " home 
electronics picks for the best gadgets going. 



ItllTUtt HEHLlNltti flHBSf iKEtt-LY*l in fAiWJrhftl nkMttyv LiV Till- Hi-nMf^iriliii, VY,- I r.llh S-* VilfiL NV ]|J|L!>, I.S.A SUhATipuni**^ llniUrl Siiih- at*\ itomrMic. 

H fil ' '■« > ™ tS% !I7 f:.r 1m. . , -ihl.iJI * r>- . cum ■' •« 1 1 iu.e , ji^i h ear. n I fULwUw p*, I SV* YtH. KV. iinl .ukliLnnul inullirv ■ flkiv. AutSv nizin! Hnn.iuEnih- HIhIUnc- 
m-l .* „.,ln liKi.l. l. jUtth hM. ^lllW. UN. 2 !. Lh^ Off™ W ^W-P.F .Nefckta, Wai. J ’ IfttetiyThr E^ii™i1 , .f 1 i.ruri.ii- MrinUil m 

L .iA. lUalHAKTYR: SViiM Hrrd mUihwa rfwt(L' - Nnharh^, Mil Eim LiM.t Hi* ftjiHTvv, JA -iS-Lrui 
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POPULAR MECHANICS* JANUARY 1 9S9 




TOYOTA TRUCKS 



Meet Your Next Truck. 






* 



if you believe you can! improve Dn perfection 
shake hands with (he alf-new Toyota 4 vl Xiracab Vo 
F rom 1 he bc4d new grille to the rugged double- wall bed, 
aggressive design marks The Toyota as the industry 
leader once again But it doesnl only look aggres- 
Si ve, (he improved (SO-hp \tb powerplanl 
ensures that it is And. the new 4W Demand 
lets you get all that power lo all four 
wheels without even slowing down. 

In addition, the completely 
redesigned interior boasts a 
new cockpit-style wrapa- 
round dash and (he spacious 
Xtrat^b makes room tor 
two extra adults thanks 
(o the new forward-facing 
lump seats 

So it you know about 4 vK theres no need to introduce 
Toyota But test drive the new SR^ Vfr and you will meel 
your nest truck 

ToyaUiLs Tti-rooj'TG.OOO-mf. Umrfcd Wrtrrdntif 

You're covered with Toy mas Vv mg toi KX y mite t new vehicle 

Limned warrant^ 4 No deductible no transfer let 1 and n ^-yr 
uni tmited mili-cLRi' warranty on cor rosrun per (oral km Set your 
Toyota dealer for details 



TOYOTA QUALITY 

WKO COULD ASK FOR ANYTHING MORE! 



TOYOTA 



Cel More f cam Lite Buc kk- Up 1 
i i\]ht har d«“i nm puw n Le ci,i4i proiK i ion 
F.ju.^ nurmnl wtdr and rnamk.Mi E irki‘Jlcins 
C RKH Toyota MliElw S. ik^, USA Inc ' 



■;/) 

i 




1 IMPI-J,PI*N01,DITCKCae< 

86 mg/tef, 12 mq, nmm au H 
per qiga^riebv PTC method J 



SURGEON GENERAL'S WARNING; Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 







